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Supplement to 
19&2 Revision of the State Implementation Plan for 

Ozone and Carbon Monoxide for the Pennsylvanina Portion of the 
Philadelphia Air Quality Control Region 

This report is a supplement to the "1982 Revision of the State 
Implementation Plan for Ozone and Carbon Monoxide for the Pennsylvania portion 
of the Philadelphia Air Quality Control Region". This report contains 
commitments to attainment of the ozone standard through implementation of an 
inspection and maintenance program (1/M) and future stationary source control 
measures. The report demonstrates attainment of the carbon monoxide standard 
through implementation of 1/M and federal new car program. 

HISTORY OF 1982 SIP 

Under the Clean Air Act Amendments of 1977, state and local 
governments were assigned the primary responsibility for preventing and 
controlling air pollution. The Amendments specifically required that all National 
Ambient Air Quality Standards be attained by December 31, 1982, and that states 
develop and adopt a State Implementation Plan (SIP) by January 1, 1979 describing 
the actions that would be taken to accomplish this goal. However, the 
Amendments also provided for extensions until 1987 for attainment of the 
standards for carbon monoxide (CO) and ozone in cases where the 1982 deadline 
could not be met despite the implementation of all reasonably available control 
measures for stationary and mobile sources. In the event that such an extension 
was granted, the Amendments furthermore required that a revised SIP be prepared 
and submitted to the U.S. Environmental Protection Agency (EPA) by July 1, 
1982 demonstrating attainment of the standards as expeditiously as practicable 
but not later than 1987. 

The Commonwealth of Pennsylvania submitted a SIP revision for the 
entire State in 1979. The Commonwealth requested extensions of the ozone 
attainment date for the Philadelphia, Pittsburgh, and Allentown regions until 
December 31, 1987. For CO, extensions were requested for Philadelphia (until 
June 30, 1983) and Pittsburgh (until December 31, 198.5). EPA conditionally 
approved the 1979 SIP on May 20, 1980. The EPA, after receiving supplemental 
information submitted by the State, fully approved the SIP. 

Quring 1981 and 1982, the Department developed a revision to the SIP. 
This work wls done in conjunction with the Delaware Valley Regional Planning 
Commission (DVRPC), the Philadelphia Air Management Services (AMS), and other 
participating agencies. Public hearings were held by DVRPC on March 30 and 
Apri11.5, 1982. On June 30, 1982, the Commonwealth submitted the 1982 SIP 
revision required by the Clean Air Act. This SIP revision updated the emission 
inventories, modeling, attainment demonstrations, and transportation control 
measures. 

On February 3, 1983, the EPA published a notice in the Federal Register 
proposing to disapprove portions of the SIP and approve other portions. The 
Federal Register notice states: 
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EPA is proposing the disapproval of the following portions 
of Pennsylvania's 1982 Ozone and Carbon Monoxide SIP: 

1. The public hearing for the entire SIP. 

2. The inspection/maintenance program (statewide) for 
both ozone and carbon monoxide in all areas. 

3. Portions of the ozone plan for the southeastern 
Pennsylvania area, specifically: 

a. 

b. 

c. 

Demonstration of attainment/modeling. 

Reasonable further progress. 

Stationary source control strategy. 

EPA is proposing the approval of the following portions of 
the southeastern Pennsylvania SIP: · 

1. Emission inventory. 

2. 

3. 

IJ. 

Transportation control strategy. 

Other additional requirements. 

Carbon monoxide plan (except for the 1/M program). 

OZONE 

Air Quality: The EPA has established a National Ambient Air Quality Standard 
for ozone at 0.12 parts per million (ppm). The air pollution control agencies 
maintain eight ozone monitoring sites in the Philadelphia region. Exceedances of 
the ozone standard are regularly measured at each site. Table lUsts the sites and 
the number of exceedances at each site. 



Table 1 

Number of Exceedances of Ozone Standard 
at Selected Monitoring Sites 

Monitor Site 1978 1979 1980 

New J~rsey 

Somerville 
Camden Laboratory 
Trenton 

Pennsylvania 

Bristol 
Chester 
Norristown 
N.E. Philadelphia 
Roxborough 
S.E. Philadelphia 

4 
10 
4 

11 
16 
19 
13 
3 
8 

4 
8 
4 

8 
9 
8 
6 
7 
1 

2 
16 
16 

20 
26 
30 
14 
8 
0 

1981 

3 
6 
7 

4 
6 
6 
4 
3 

N.A. 

This table shows that (except for 1980) there has been a decrease in the number of 
exceedances at the sites. Significant variability from year to year occurs due in 
part to meteorology. Table 2 lists the ozone design value for each station. Ozone 
design values are generally used to show trends over a number of years. The 
values in Table 2 show a decrease since 1978. 
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Table 2 

Ozone Design Value 
at Selected Monitoring Sites 

(parts per million) 

Monitor Site 1978 1979 1980 1981 -
New Jersey 

Somerville .220 . .163 .138 .138 
Camden Laboratory .17.5 .161 .166 .166 
Trenton .17.5 .133 .16.5 .164 

; 

Pennsllvania 

Bristol .2U .203 .196 .178 
Chester .21.5 .201 .180 .171 
Norristown .199 .196 .180 .178 
N.E. Philadelphia* .19 .19· .18 .17 
Roxborough* .17 .17 .17 .16 
s. E. Philadelphia* .20 .17 .17 N.A. 

*Philadelphia maintains data only to two significant figures. 

Modeling: In February 1982, DVRPC calculated the percent reduction in volatile 
organic compound (VOC) emissions that is necessary to attain the National Ambient 
Air Quality Standard for ozone by 1987. The calculation was based upon the emissions 
inventory for 1980 and was made using EPA's "Empirical Kinetic Modeling Approach" 
(EKMA). 

EKMA estimates the percent reduction of VOC emissions needed based upon conditions 
specific to the Philadelphia region. The model relates the maximum hourly ozone 
concentration recorded at a site downwind of the central business district (CBD) 
to a column of air which originates at the CBD at 8 a.m. and migrates to the 
monitoring site. The column begins its journey with a fixed concentration of 
ozone and ozone precursors (VOC and oxides of nitrogen) stretching from the 
surface to the nighttime inversion layer. This column is then augmented by local 
emissions as it moves toward the suburban monitor while it expands with the lifting 
of the inversion lid. The precursors undergo a complex series of chemical reactions 
throughout the day which produce ozone. The EKMA results are then used to estimate 
the VOC emission reduction that is necessary to attain the standard. 

To derive a final reduction target, 48 violations from 1979 through 1981, were 
initially selected for analysis. These maximum hourly ozone concentrations exceeded 



0.1.5 ppm. Of these, 31 violations were studied--days in which the high readings 
were downwind of Philadelphia, as prescribed by EKMA procedures. The final 
"design day" was then selected. It is shown in Table 3 with the pertinent 
atmospheric and meteorological conditions. 

Table 3 

Data Used in Applying the EKMA Model 

Site selected 

Date 

Observed Maximum Ozone 

Calculated Maximum Ozone 

Precursors Ozone, surface 
Ozone, aloft 
HC, aloft, 1980 
HC, aloft, 1987 
HC/NOx ratio 

Trenton, New Jersey 

June 24, 1980 

0.171 parts per million 

0.18.5 parts per million 

0.009 parts per million 
0.0.50 parts per million 
0.040 parts per million 
0.024 parts per million 
8.2:1 

Mixing Height Minimum, 8 a.m. 2.50 meters 
Maximum, 4 p.m. 123.5 meters 

EKMA estimates tha~ 44% reduction in VOC emissions from 1980 levels is 
required to attain standards by December 31, 1987. 

Emission Inventory: The 1982 SIP contains inventories of VOC and NOx that 
represent emissions for a typical summer weekday. The motor vehicle emissions 
were calculated by DVRPC. Point source emissions for Philadelphia County were 
calculated by the Philadelphia Air Management Services. The remaining emissions 
were calculated by the Department. Table 4 summarizes the origin of VOC emissions. 
in southeastern Pennsylvania in the 1980 base year.~lso shown is the projected 
emissions for 1987. A reduction in VOC emissions o~8 • .5% is estimated by 1987 
as a result of the current emission control programs. Table .5 summarizes, in a 
similar manner, data for NOx emissions. The reduction of NOx emissions by 1987 
is estimated to be 10.7%. 
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TABLE 4 

SUMMARY TABLE OF REACTIVE VOC OOSSIONS* I 
I 
I 

FOR THE FIVE COUNTY SOUTHEASTERN PENNSYLVANIA REGION 

ISTORAGE, TRANSPORTATION AND 
MARKETING OF VOC 

Oil and Gas Production & Processing 

I 
Gasoline and Crude Oil Storagel 
Syntheti~ Organic Chemical Storage 

& Transfer 

I 

Ship and Barge Transfer of VOC 
Barge and TankerBallasting 
Bulk Gasoline Terminals 

I 
Gasoline Bulk Plants) 
Service"station Loading (Stage I) 
Service Station Unloading (Stage II) 

INDUSTRIAL PROCESSES 

I Petroleum Refineries 
Organic Chemical Manufacture 

I 
Inorganic Chemical Manufacture 
Pharmaceutical Manufacture 
Plastic Products Manufacture 

I 
Rubber Tire Manufacture 
Textile Polymers & Resin Manufacture 
Synthetic Fiber Manufacture 
Iron and Steel Manufacture I Others 

INDUSTRIAL SURFACE COATING 

I 
Large Appliances 
Magnet Wire 
Automobiles 
Cans 

I Metal Coils 
Paper 
Fabric 

I Miscellaneous Metal Products 
Plastic Parts Painting 
Large Ships 

I 
Large Aircraft 
Others 

Base Year 
1980 

Point Area 

13,159 

5,822 
6,247 

210 
577 

10,218 
12,694 

45,864 
4,709 
5,004 

248 
51 

2,721 

5,537 
7,258 

937 

249 
6,682 
1,619 

41,487 
768 

2,.508 
2,.049 

387 
45 

1,396 

ltKilograms per day (kg/day) for a typical summer weekday 

Baseline 
Projection 

1987 
Point 

8,863 

5,822 
6,247 

210 
577 

29,469 
2,582 
5,004 

248 
51 

952 

2,248 
6,009 

256 

90 
1,834 
1,415 

18,803 
325 

2,023 
2,049 

194 
45 

1 '396. 

Area 

305 
9,134 

.... 
-- !...:-
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~ON-INDUSTRIAL SURFACE COATING 

Architectural Coatings 
~u5o Refinishing t ers 

OTHER SOLVENT USE 

Degreasing 
Dry Cleaning 
Graphic Arts 
Cutback Asphalt 
Consumer/Commercial Solvent Use 
Adhesives 
Other 

. 
OTHER MISCELLANEOUS SOURCES 

Fuel Combustion 
Solid Waste Disposal 
Forest, Agricultural, and Other 

Open Burning 
Stationary Internal Combustion Engines 

MOBILE SOURCES 

Highway Vehicles 
Off-highway Vehicles 
Rail 
Aircraft 
Vessels 

POINT SOURCE GROWTH 
Banked Emissions 

TOTAL 

GRA...'ID TOTAL 

Base Year 
1980 

Point Area 

20,969 
125 12,172 
218 

1,482 13,676 
145 6,849 

18,435 3,646 
2,802 

28,722 
26 

483 

2,857 
776 

1, 706 

176,194 
12,849 
6,254 
5,396 
1,943 

410 
180,491 316,090 

496,581 

I 
I Baseline 

Projection 
1987 

Point Area I 

125 
218 

1,087 
145 

11,466 

26 
483 

2,853 
776 

640 
410 

114,941 

305,523 

20,918 
12,537 

10,232 
6,863 
3,637 
2,656 

28,649 

I 
I 
I 
I 
I 

1. 713 I 

68,295 I 
12,792 
6,275 
4,784 I 
1, 792 

190,582 

1 Includes all storage facilities except those at service stations and 

I 
I 
I 
I 
I 

bulk plants. 
2 Emissions from loading tank trucks and rail cars. 
3 Emissions from storage and transfer operations. 

I 
I 

---------- ----l 



TABLE 5 

I 
I 
I 
I 

SUMMARY TABLE FOR OXIDES OF NITROGEN EMISSIONS* 
FOR THE FIVE COUNTY SOUTHEASTERN PENNSYLVANIA REGION 

rXTERNAL FUEL COMBUSTION 

Utility Boilers 
Industrial Boilers 

Base Year 
1980 

Point Area 

I Commercial. Institutional. Residential 

STATIONARY INTERNAL COMBUSTION 

55.689 
3,586 
1,698 

I 
Reciprocating Engines 
Gas Turbines 

INDUSTRIAL PROCESSES 

I Chemical Manufacturing 
Other 

Iron and Steel 

I Mineral Products 
Cement 
Glass 
Other 

I Petroleum Refining 
Other 

.INCINERATION AND OPEN BURNING 

aroBILE SOURCES 

Highway Vehicles 

I Off-highway Vehicles 
Rail 
Aircraft I Vessels 

PHILADELPHIA COUNTY POINT SOURCES 

ltOINT SOURCE GROWTH 

716 
10,372 

833 
6.035 

24,931 
6, 760 

60,610 

TOTAL 171,230 

GRAND TOTAL 

469 

191,864 
11 t 248 
23,551 
3, 700 
4,212 

235,044 

406,274 I 
I 
I 
I 

*Kilograms per day (kg/day) for a typical summer weekday 

J . 

Baseline 
Projection 

1987 
Point 

55.689 
3.586 
1,698 

716 
10.372 

833 
6,035 

24,931 
6,507 

60,610 

1,615 
172,845 

Area 

468 

144,406 
11,931 
24,702 
4,033 
4,276 

189,816 

362,661 

-~------ ------- -~----------~=·.: --~--=-=-:o.·-~----. 



Current Emission Reductions: The emission inventories show decreases resulting 
from implementation of emission control programs currently authorized. These 
programs include: 

1. Federal motor vehicle control program (FMVCP): This program regulates 
the amount of pollutants that may be emitted from new cars and trucks. 
In each successive model year, cars and trucks must meet increasingly 
more stringent emission standards. The VOC emissions from new vehicles 
will be reduced over 9096. As older vehicles wear out and as new vehicles 
are bought, the average emissions of the motor vehicle fleet will decrease. 
The FMVCP will be responsible for the most significant reduction in 
emissions of VOC in all metropolitan areas. 

2. Inspection and maintenance of motor vehicles: The EPA memo, "Criteria 
for Approval of 1979 SIP Revisions" requires the implementation of an 
inspection and maintenance (1/M) program in all metropolitan areas 
with a population (1970) greater than 200,000. This program consists 
of inspection of all vehicles less than 10,000 pounds (gross vehicle 
weight) to determine whether the emission level of each vehicle meets 
established emission standards. These standards will be based on the 
calendar year of the vehicle. If the emission level exceeds the standard, 
the vehicle would have to be repaired in order to meet the standard 
and must be reinspected to assure compliance. By 1987, a minimum of 
2596 reduction in carbon monoxide and volatile organic compound tailpipe 
emissions will be required over and above the reductions which can be 
achieved through the FMVCP. The Commonwealth has committed to 
implement this program by June 1, 1984 according to the following 
schedule. 

1/M Implementation Schedule 

OBJECTIVE 

Prepare analyzer 

Prepare other needed regulations 

Adopt analyzer regulations 

Adopt other needed regulations 

Award contract for sticker production 

Develop public information activities 

Begin public information plan 

Have certified 2000 mechanics 
statewide 

DATE 

June 1, 1983 

July 1, 1983 

August 1, 1983 

November 1, 1983 

December 1, 1983 

January 1, 1984 

January 1, 1984 

January 1, 1984 
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Develop plan for consumer protection 

Have certified 2500 mechanics 
statewide 

February 1, 1984 

April 1, 1984 

Have certified 3000 mechanics 
statewide 

June 1, 1984 

Fully implement 1/M program June 1, 1984 

3. 

4. 

Project 
Number 

PA 3-1 
PA 3-2 
PA 3-3 
PA 3-4 
PA 3-5 
PA 3-6 
PA 3-9 
PA 3-10 
PA 4-1 
PA 6-1 
PA 6-2 
PA 7-1 
PA 11-1 
PA 11-2 
PA 19-1 

Regulation for stationary sources: These regulations impose reasonably 
available control technology on major sources of VOC. Regulations 
for sixteen sources of VOC were adopted in 1979. Regulations for 
eight other industrial sources were adopted in 1981. 

Transportation control measures: Transportation control measures 
were developed by DVRPC. DVRPC identified fifteen control 
measures that could reduce emissions from motor vehicles. These 
measures and estimated VOC emission reduction in 1987 are: 

Project Title 

New Rapid Transit Vehicles 
New Light Rail Vehicles 
New Buses 
R. T. and L.R. Station Improvements 
Regionwide Shelters and Signs 
Transit Safety and Security 
Rt. 66 Trolley Line Extension 
Newtown C.R. Line Electrification 
Regional Ridesharing Program 
Airport H.S. Line 
Center City Comm. Conn. 
Center City Parking Policies 
Preferred Bicycle Route Map 
Other Bicycle Measures 
Educational Campaign 

Total 

1987 
Emission Reduction 

(Kg/D) 

176 
9 

107 
27 
7 

80 
-s 

31 
257 

44 
159 

6 
32 

167 

1110 Kg/D 

Further Emission Reduction Measures: As discussed above, the region is required 
to reduce VOC emissions by 4496 in order to achieve the ozone standard. The 
emission inventories show that a 38.596 emission reduction would be achieved. 
Thus, there is a "shortfall" of 5.5 percentage points or 27,438 Kg/0 of emissions. 
The Department is examining several potential new emission reduction measures 
as follows: 



Regulatory Measures 

Round III CTG 
Stage II vapor recovery 
Barge loading/unloading 
Barge and tanker ballasting 
Eliminate banked emissions 
Architectural coatings 
Anti-tampering 

Accounting Measures 

Transportation control measures 
Shutdown sources 
Previous offset transactions 
Projected offset transactions 
Changes in population projections 

Total 

1987 
Emission Reduction 

Potential 
(Kg/D) 

2,758 
7,764 
4,949 
3,124 

410 
5,218 

Unknown 

1' 110 
410 
258 
100 

2,254 

28,355 

A combination of these measures could be used to make up the shortfall. 
Any new regulations that may be needed will be developed according to this schedule: 

Milestone 

Complete collection of technical data 
Submit draft regulation to A/W QT AC 
Revise draft regulation and submit to EQB 
EQB meeting 
Public hearing 
Submit final regulatin to EQB 
Publish final regulation in Pa. Bulletin 

Completion Date 

11/31/83 
2/31/84 
6/15/84 
7/15/84 
9/15/84 
12/15/84 
3/15/85 

The Environmental Protection Agency has developed control technology 
guidelines (CTG) to help assist states develop control requirements for major VOC 
sources. EPA has issued two sets of CTGs. EPA is in the process of developing a 
third set of CTGs. The Department will develop regulations for the third set of 
CTG documents on a schedule that is different from the above. This is consistent 
with the EPA policy of not requiring adoption of these regulations until after 
publication of the CTG by EPA. A preliminary review of the draft CTGs indicates 
that fivecompanies may be potentially impacted •. These companies are Rohm & 
Haas; NVF Co.: Talone A, Inc.; Witco Chemical Co.; and ICI Americas, Inc. 
TheCommonwealth commits to adopt the Round III CTG controls based on the 
following schedule: 
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Milestone Months After Promulgation 

Complete collection of technical data 
Submit draft reg. to A/WQTAC 
Revise draft regulation and submit to EQB 
EQB Meeting 
Public hearing 
Submit final regulation to EQ B 
Publish final regulation in Pa. Bulletin 

3 
6 
9 

10 
14 
17 
20 

All regulations developed by the Department are processed through a 
complex regulatory review before being implemented. All Department proposed 
regulations must be reviewed and approved by the Governor's Office of General 
Cou!'lsel, the Governor's Task Force on Regulatory Relief, the Independent Regulatory 
Review Commission, the Pennsylvania Legislature, the Attorney General, and the 
Environmental Quality Board. This review occurs at both the draft and final stages 
of the regulation development process. 

Refinement of Ozone Modeling: There has been, in the Philadelphia area, a considerable 
amount of controversy regarding the accuracy of the EI<MA model which was used 
in the 1982 SIP revision. A meeting was held in Essington, PA., on March 22, 1983 
to discuss the model. At that meeting, Pennsylvania and New Jersey expressed 
some willingness to consider a reanalysis of the ozone modeling work in the 
Philadelphia metropolitan area. The Department believes that there is, at this 
time, a need to refine the modeling which was performed for the 1982 ozone SIP, 
especially because of the extraordinary measures which may be needed. The 
Department is, therefore, funding a remodeling study and is establishing a 
committee to assist DER and provide advice. 

Reasonable Further Progress: Reasonable Further Progress (RFP) as defined in 
Section 171 if the Clean Air Act means the annual incremental reductions in 
emissions of an air pollutant that the EPA Administrator judges sufficient to 
provide for attainment of the standard by December 31, 1987. 

EPA requirements (46 FR 7187) indicate that RFP should be a straight line drawn 
from the base year to the projected attainment year. Figure 1 shows the RFP line 
for the Philadelphia region. Also shown is a plot of the projected VOC emissions. 
(The 1982 SIP inventory does not coincide with the 1979 SIP inventory because the 
methodologies used to develop the inventories differ.) 

The figure demonstrates that the ozone standard will be achieved in the Philadelphia 
region provided that the further emission reduction requirements are implemented. 

The Department will track progress in achieving the ozone standard through the annual 
NEDS reports currently submitted to EPA. The air quality monitoring system will be 
maintained in accordance with EPA siting criteria and quality assurance requirements. 
The three-year moving averages will be revised each year. 
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CARBON MONOXIDE 

Air Quality: EPA has established a National Ambient Air Quality Standard for carbon 
monoxide at 9 ppm averaged over an 8-hour period. The 1-hour standard is 35 ppm. 
Table 6 shows the latest air quality report for Philadelphia County (11APC Monitor", 
April 1983). 

Table 6 

Philadelphia Air Monitoring Data 
March 1983 

Fed Air 
Qual Std State c5c Local Air Monitoring Stations 

N N 
Carbon Monoxide1 EEm Prim Sec LAB ASY NPR FRI CHS CSM 
Arithmetic Avg. for month T.T T.I 2.2 1.3 T.7 2:T 
Arithmetic Avg. last 12 mos. 1.3 2.3 2.9 1.2 1. 9 2.3 
Sec high 8hr. Avg. During Month 3.9 4.6 5.4 4.1 3.5 4.6 
Sec high 8hr. A vg. Last 12 mos. 9 9 8.6 7.1 10.7 6.5 6.3 6.1 
No. 8hr. Periods Over Std. 
Last 12 mos. 1 1 1 1 4 0 1 0 

Sec high 1hr. Avg. During Month 8.0 7.0 10.0 7.0 5.1 7.0 
Sec high 1hr. Avg. last 12 mos. 35 35 15.0 14.0 21.0 13.0 16.0 13.0 
No. 1hr. periods over std. 
last 12 mos. 1 1 0 0 0 0 0 0 

Table 6 shows no exceedances of the 1-hour standard and several of the 8-hour 
standard. 

Emission Inventory: CO exceedances occur at conjested traffic corridors. Motor vehicles 
are the primary cause of the exceedances. 0 VR PC has estimated the motor vehicle 
emissions as shown in Table 7. 



Table 7 

Pennsylvania 
Mobile Source (highway vehicle) Emissions Inventory 

1980 Daily Operating Characteristics and Emissions in Kilograms by County 

County 

Bucks 

Chester 

Delaware 

Montgomery 

Philadelphia 

TOTAL 

County 

Bucks 

Chester 

Delaware 

Montgomery 

Philadelphia 

TOTAL 

Average 
Speed VMT 
in mph X 10! 

33.4 7.45 

35.8 5.48 

27.7 6.56 

30.1 10.94 

22.8 13.39 

43.82 

1987 Daily Operating Characteristics and Emimssions 
in Kilograms by County 

Average 
Speed .VMT 

in mph X 10~ 

33.8 8.19 

36.2 5.71 

28.4 6.69 

. 30.9 11.86 

23.5 14.42 

46.87 

co 
244,000 

169,000 

253,000 

394,000 

621,000 

1,681,000 

co 
114,000 

75,000 

108,000 

179,000 

277,000 

753,000 

These projections show the CO emissions decreasing by 5596 by 1987. 
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Air Quality Modeling: Philadelphia AMS has performed an extensive modeling 
study to determine if the CO standard could be met by 1987. A copy of the study 
is attached to the SIP. 

The study identifies eight intersections in the Philadelphia Central 
Business District where potential violations of the National Ambient Air Quality 
Standard for carbon monoxide are predicted for 1983. A plot of sidewalk concentrations 
predicts that only one intersection will remain in violation after 1983. The results 
of the study demonstrate that this single violation site, Broad&: Vine, is projected 
to be eliminated prior to 1987 due to changes in the composition of the vehicle 
fleet and the greatly improved emission characteristics of that 1987 vehicle mix. 

Based on the results of this study, Air Management Services established 
a continuous carbon monoxide monitor at the identified worst site, Broad & Vine 
Streets, in late January 1982. The limited data gathered indicates that this site 
has the highest CO levels of any being measured in the City. Air quality data from 
this site and others in the City is available for further study. 
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funds authorized by the Clean Air Act Amendments of 1977, Section 175. 

DELAWARE VALLEY REGIONAL PLANNING COMMISSION 

JUNE, 1982 



No. B-82-005 

RESOLUTION: ADOPTION OF TRANSPORTATION AIR QUALITY PLAN 

WHEREAS, the Clean Air Act of 1977 requires each state to maintain an 
implementation plan describing the manner in which national ambient 
air quality standards will be achieved; and, 

WHEREAS, New Jersey and Pennsylvania have design~ted the Delaware .Valley 
Regional Planning Commission as the lead agency to prepare the trans­
portation elements of the 1982 revisions to their respective state 
implementation plans; and, 

WHEREAS, a draft document entitled "Delaware Valley Transportation Air Quality 
Plan" has been prepared in accordance with an approved work program; 
and, 

WHEREAS, the planning was accomplished in consultation with affected interests 
and the general public as required by the Act and EPA guidance; and, 

WHEREAS, public hearings were held on March 30th and April 15th, 1982, and 
consideration has been given to public commentary and testimony 
received before the hearing record dosed April 26th; 

NOW, THEREFORE, BE IT RESOLVED, that the plan summarized in Attachment 1, 
amended to include the changes in Attachment 2, is adopted as a part 
of the region's transportation plan and that a copy of the adopted 
"Delaware Valley Transportation Air Quality Plan" document be 
transmitted to the states for inclusion in their state implementation 
plans, recognizing that implementation of the plan is dependent upon 
the availability of funding (for technical studies, capital improvements 
and operations) and that there are other legitimate social and 
economic concerns which may influence the completion of projects; 

BE IT FURTHER RESOLVED, DVRPC is committed to bringing its long- and short­
range plans into conformity with the 1982 revisions to the Pennsyl­
vania and New Jersey state implementation plans; and 

BE IT FURTHER RESOLVED, DVRPC will continue, as required, to produce an 
annual report on transportation-air quality planning; and 

BE IT FURTHER RESOLVED, that in the event the annual report indicates a lack 
of reasonable further progress, D VRPC is committed to seeking the 
implementation of additional or substitute projects. 

Adopted by the Board of the 
Delaware Valley· Regional 
Planning Commission this 
27th day of May, 1982 
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SUMMARY 

The Delaware Valley Transportation-Air Quality Plan responds to the mandate of 
the 1977 Amendments to the Clean Air Act. Congress instructed that special 
efforts be made to reduce emissions of transportation-related pollutants where 
standards for these substances were still being violated after 1979. The Delaware 
Valley Regional Planning Commission is the agency responsible to develop such a 
plan in the nine-county Metropolitan Philadelphia-Trenton area. The plan will 
become a part of Pennsylvania's and New Jersey's "State Implementation Plans" to 
achieve national ambient air quality standards. 

The pollutant toward which this plan is primarily directed is ozone, a major con­
stituent of smog, and an irritant. affecting the eyes and respiratory systems. Ozone 
can be especially unhealthful to the young, the old and those affected by 
respiratory ailments. It is also damaging to vegetation and to materials such as 
paint and rubber. The goal of the Clean Air Act is to reduce the maximum hourly 
ozone concentrations to less than 120 parts per billion for all urbanized areas as 
soon as practical, but no later than 1987. 

Ozone is formed in the atmosphere from two "precursor" substances - hydro­
carbons and oxides of nitrogen. The accepted approach to reduce ozone is to 
reduce the emissions of hydrocarbons into the atmosphere. In 1980, about 750,000 
kilograms (kg) of reactive hydrocarbons were emitted each day, resulting in three 
to thirty days of violations each year depending upon weather conditions. Ozone 
violations occur during the summer, when heat and sunlight, which are necessary 
for its formation, are greatest. 

Using a prescribed EPA Model, DVRPC calculates that a reduction of hydrocar­
bon emissions to about 412,000 kg/ day is necessary to achieve the standard. About 
4,,,000 kg/day are projected to be emitted in 1987, apparently leaving the region 
43,000 kg/day short of the level it requires. There is, however, great uncertainty 
about the accuracy of the calculated emission reduction target. The reduction 
between 1980 and 1987 is attributable to presently programmed control methods, · 
including those on industry, the design and manufacture of motor vehicles and an 
inspection and maintenance program for Pennsylvania. Motor vehicles will reduce 
its share from about one-third of hydrocarbon emissions in 1980 to about 2096 in 
1987. 

This plan recommends ways in which emissions from motor vehicles can be further 
reduced. However, application of "reasonably available control measures" will only 
decrease emissions by less than 1,600 kg/day. Yet, inasmuch as motor vehicles 
will only contribute one-fifth of the emissions in 1987, this is not an insignificant 
contribution. 

The two-year study, which resulted in thirty-five recommended projects, examined 
over one hundred strategies. A preliminary analysis rejected a number of measures 
and focussed the study on those determined to be most promising, both in terms of 
their effectiveness and the likelihood that they could be initiated before 1987. The 
detailed studies which followed carefully calculated the emission reductions 
associated with each measure and the most expeditious schedule for each project or 
program. The recommendations contained in the draft plan were made by DVRPC 
staff. Following deliberation by the public, other transportation advisers to 
DVRPC and local elected officials, the DVRPC Board adopted a plan which differed 
slightly from the draft. 

i 



Improved attractiveness of facilities includes several diverse projects: (1) im­
proved station improvements, such as better lighting, improved security, and in­
stallation of vandal-proof materials, in Philadelphia, (2) shelters and improved signs 
at many SEPT A bus stops, (3) television surveillance at Philadelphia rapid transit 
and light rail stations, (4) projects to increase on-time performance of New Jersey 
Transit buses, and (.5) installation of two-way radios in buses in New Jersey, thereby 
improving security and reliability. In New Jersey, rationalization of fares will 
encourage ridership from patrons who have been confused by the present complex 
fare structure. 

The plan calls for continued monitoring of the success of each measure. Those 
which prove ineffective may be dropped. If future calculations demonstrate that 
planned reductions in emissions are not occurring, the plan calls for a revision and 
restoration of the trend toward attainment. 

Public participation in the formation and commitment to this plan has been 
actively solicited. Opportunities were provided for interested persons to learn 
more about the plan and the supporting studies and to respond with favor or 
objection to the DVRPC 
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1.1 INTRODUCTION 

Motor vehicles, including private automobiles, contribute significantly to air pol­
lution in the Philadelphia region. In 1980, 33% of the ozone problem was 
attributable to mobile sources. Also, nearly 90% of the carbon monoxide and 
nearly 50% of the oxides of nitrogen were emitted by mobile sources in that year •. 
The region currently violates standards occasionally for ozone, and infrequently 
violates standards for carbon monoxide; there have been no violations of the 
nitrogen dioxide standard in recent years. Mobile sources also ·contribute to the 
levels of other pollutants for which standards have been set, notably lead and 
particulates. These pollutants will be addressed in other parts of the State 
Implementation Plans. 

The Clean Air Act Amendments of 1 970 requires each state to develop and 
maintain "State Implementation Plans," or SIPs, as they are commonly known. SIPs 
describe regulations and guidance adopted by the state to reduce emissions and to 
achieve national ambient air quality standards by a target date. Good progress has 
been made in reducing emissions in recent years through implementation of the 
SIPs as well as federal requirements for emission controls to motor vehicles. 

The Clean Air Act Amendments of 1977 provide for joint transportation and air 
quality planning in regions where standards for transportation-related poHutants 
had not been met by 1 977. The amendments require planning agencies in these 
"non-attainment" areas to test certain transportation control measures for 
applicability in the region and to implement a sufficient number of them to achieve 
standards by 1987 at the latest. If a 1979 SIP revision can demonstrate attainment 
by 1982, a second revision is unnecessary. In the Philadelphia region, the 1979 
revisions (for Pennsylvania and New Jersey -reference 28 and 29, respectively) 
show that. the region will require an extension until 1987 for the ozone standard to 
be attained and a shorter extension for the carbon monoxide standard to be 
attained. Therefore, a second and more ambitious 1982 SIP revision is required. 
The plan which follows constitutes the region's response in regard to transportation 
measures. 

The area for which this plan applies includes the five Pennsylvania counties of 
Bucks, Chester, Delaware, Montgomery and Philadelphia and the New Jersey 
counties of Burlington, Camden, Gloucester and Mercer. Policies and projects 
which apply only to one of the states are so indicated. Upon adoption by the 
DVRPC Board, this plan becq.mes a part of the region's Transportation Plan and was 
forwarded to each state which will incorporate it (with revisions as they see fit) in 
their respective SIPs. Revisions for 1982 must by law be presented to EPA before 
July 1, 1982. 

DVRPC has been designated by each of the states through memoranda of under­
standing (Reference 28, p. 1-2) as the responsible agency to prepare most trans­
portation portions of the SIPs. The states retain the responsibility for developing 
and operating vehicle inspection and maintenance programs, vapor recovery devices 
for fueling operations and any requirements for retrofitting of emission control 
equipment. The states also are responsible for controls on stationary sources in the 
suburban counties, but Pennsylvania shares this responsibility with the city's 
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Department of Health (Air Management Services} in Philadelphia. Requirements 
placed on the design and manufacture of automobiles are the direct responsibility 
of EPA. DVRPC's role in limiting emissions from mobile sources is primarily aimed 
at reducing the amount of travel made by private automobiles. 

The first section of the plan provides: 

(a) a description of the present air quality problem; 
(b) an explanation of how existing and programmed stationary and mobile source 

controls will affect the pr.oblem; and 
(c) a statement of the total shortfall in emissions reduction and the target 

reductions required to bring the region into attainment. 

Section 2 of this document presents the region's response to the problem in a plan 
for clean air. Following an explanation of the planning methods employed, the 
section presents information on a series of measures which have been selected by 
the DVRPC Board. There follows a discussion of how these measures, taken 
together, can help to attain air quality standards. 

The last section of the report describes the activities which will advance the 
recommendations of t_he plan. In particular, recent and proposed modifications to 
the transportation planning process are discussed.' 

Four appendices are bound into the report. The first two of these describe reserved 
measures, from which future transportation controls may be derived in the event of 
a shortfall, and rejected measures, for which recent studies demonstrate are not 
practical or effective for this region. The third appendix is a list of references 
used in the plan. The last appendix includes reproductions of letters of 
commitment. 

Supplements to the report include backup reports prepared by DVRPC staff, its 
member governments, or consulting firms. Interested persons may request copies 
of any of these by contacting OVRPC. Supplementary reports available for public 
distribution can be found in the list of references. These references are marked by 
an asterisk. 

1.2 Air Quality Trends 

During the 1970s there was a steady decline in hydrocarbon (HC), oxides of nitrogen 
(NOx) and carbon monoxide (CO) emissions in the Philadelphia Air Quality Control 
Region due to federal and state air quality control regulations. Large reductions 
were obtained through the Federal Motor Vehicle Control Program from mobile 
sources of emissions, and significant progress was made in controlling major 
stationary source emissions. Have these reductions resulted in cleaner air? 

The ozone data gives an inconclusive picture of the trend of ozone violations in the 
region. Table 1.1 lists the number of exceedances of the ozone standard at 
selected monitoring sites in Pennsylvania and New Jersey. The trend since 1978 
appears to be downward, except for 1980. The data for this year highlights the 
difficulty in interpreting yearly frequency data. Meteorological conditions were 
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I 
I TABLE 1.1 

I Number of Exceedances of Ozone Standard 
at Selected Monitoring Sites 

I Monitor Site 1978 1979 1980 1981 

I New Jersey 
2 3 Somerville 4 4 

Camden Labor a tory 10 8 16 6 

I 
Trenton 4 4 16 7 

Pennsylvania 
Bristol 11 8 20 4 

I Chester 16- 9 26 6 
Norristown 19- 8 30 6 
N. E. Philadelphia 13' 6 14 4 

I Roxborough 3 7 8 3 
S. E. Philadelphia 8 1 0 N.A. 

I 
I TABLE 1.2 

I 
Ozone Design Value 

at Selected Monitoring Sites 
(parts per million) 

I Monitor Site 1978 1979 1980 1981 

New Jersey 

I Somerville .220 .163 .138 .138 
Camden Labor a tory .175 .161 .166 .166 
Trenton .175 .133 .165 .164 

I Pennsylvania 
Bristol .215 .203 .196 .178 

I 
Chester .215 .201 .180 .171 
Norristown .199 .196 .180 .178 
N. E. PhiladeJphla* .19 .19 .18 .17 
Roxborough* .17 .17 .16 .16 

I S. E. Philadelphia* .20 .17 .17 N.A. 

*Philadelphia maintains data only to two significant figures 

I NOTE: The federal air quality standard for ozone is .12 ppm for a one hour period. 

m 
I 
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particularly favorable of ozone formation in 1980. Table 1.2, however, shows that 
even in these conditions, the design value, reflecting the trend of the anticipated 
second highest reading and using data from three year periods, continued to decline 
steadily between 197 8 and 1 981. 

Carbon monoxide dissipates rapidly and is therefore likely to exceed standards only 
in locations with sustained high traffic volumes. The CO monitoring sites best 
located to meet these conditions are in Philadelphia and several New Jersey cities. 
Table 1.3 shows the number of violations at some monitoring site~ between 1977 
and 1981. Figure 1.1 illustrates the trends for second-highest CO levels. 8oth 
show a clearly downward trend. The Pennsylvania SIP estimates that there will be 
no CO violations in Philadelphia after 198'3. · 

In summary, the data show that there has been steady improvement in the region's 
air quality. The improvement is more dramatic for carbon monoxide than for 
ozone, even though, as shown in the next section, HC emissions have been 
decreasing as fast as for CO. This situation is probably due to the nature of ozone 
formation where the relationship among ozone and its precursors, primarily HC and 
NOx, is thought to be non-linear. Thus, for example, a .50 percent emission 
reduction may result in only an 3.5 percent decrease in ozone levels. 

1 • .3 Emission "Reduction Trends 

The Clean Air Act requires that HC, NOx and CO emissions be reduced at a rate 
which will ensure that the ozone and carbon monoxide standards are met as ex­
peditiously as possible, but before 1987. In this section the emission reduction 
already achieved through control on stationary. and mobile sources will be dis­
cussed. 

1.3.1 Point and area source emission trends 

The Environmental Protection Agency has issued two of three sets of control 
technology guidelines, each set covering certaln industrial groups. Both Pennsyl­
vania and New Jersey have issued regulations based on these guidelines. Industrial 
emissions are affected by the regional and national (to the extent they participate 
in it) economic climate. The growth in jobs and business investment in the 
Delaware Valley was slow during the 1970s, with most growth taking place in 
service industries. This situation assisted the reduction in point source emissions. 

Other emissions come from diffuse sources, many of which are too small to control. 
These are commonly referred to as area sources. Typically these are emissions 
from households and small businesses, and since they are usually not regulated, 
their change is affected by the region's growth rate. During the 1970-1980 period, 
the region lost population. The Pennsylvania counties lost .5.8 percent of their 
population (206,966 persons) and New Jersey gained 6.4 percent (80,.587 persons). 
However, insofar as area source emissions are a function of housing units and 
businesses rather than people, Pennsylvania experienced a 10.9 percent growth and 
New Jersey a 2.5.1 percent growth. (Housing units grew faster than the population 
because of the smaller family size. ) 
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I 
TABLE 1.3 

I Number of Carbon Monoxide 
Exceedances at Selected Monitoring Sites 

I 'vtonitor Site 1977 1978 1979 1980 1981* 

I New Jerse:z: 
Camden Laboratory 20 4- 19 0 0 
Paulsboro 5 12 0 0 N.A. 

I 
Burlington City 94 35 4-2 5 0 

Penns~ lvania 
AMS Laboratory 0 0 0 0 0 

I N. Broad 26 5 15 1 0 
Franklin Institute 4- 2 0 0 0 
S. Broad 4 6 0 . 0 0 

I *Through November 1981 

I 16 

t 15 Burlington 
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I - 13 c: 
0 ·--- 12 ·-E North Broad St. 
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1.3.2 Mobile source emission trends 

There are three general strategies used to reduce mobile source emissions. The 
first is the Federal Motor Vehicle Control Program (FMVPC) which uses on-vehicle 
control devices to reduce exhaust and evaporative emissions. This strategy has 
been highly effective and is responsible for most of the rapid decline in mobile 
emissions. The second is inspection and maintenance (1/M) programs which require 
periodic checks to ensure that· the FMVPC devices are working properly. In this 
region, only New Jersey has had an 1/M program in operation. 1/M is fairly 
effective in reducing emissions. Finally, transportation management measures can 
be used to reduce emissions through modifying the behavior of the users of the 
transportation system. Such measures have not been as effective in reducing 
mobile ·source emissions to date. 

1.LJ Baseline Emission Forecasts 

Estimates of emissions in 1980 and forecasts of emissions in 1987 have been pre­
pared by several agencies. The term ''baseline" as applied to these estimates for 
1987 refers to the case in which only present policies are implemented. The major 
assumptions employed in developing the baseline are: 

1. Point sources will be regulated to the degree recommended by EPA's 
Control Technology Guidelines, as agreed to by both states in their 
State Implementation Plans. 

2. The region's growth rate will be consistent with DVRPC's Regional 
Development Guide (RDG). Population by county is interpolated 
between the 1980 and Year 2000 ROG targets in Pennsy 1 vania and in 
New Jersey the water quality management plan (208) numbers, which 
are higher, are assumed. See Table 1.LJ. 

3. Pennsylvania will establish an 1/M program for the urbanized portion of 
Southeastern Pennsylvania. 

LJ. Mobile source emission reduction will continue to be achie.ved from the 
FMVPC program (as calculated using EPA's MOBILE 2 program). 

5. A number of expressway improvements will be constructed before 1987, 
as listed below: 

Facility 

Woodhaven Road 
Pottstown Expressway 
Vine Street (1-676) 
Mid-County (1476) 
Newtown Bypass 
Delaware Exp. (I-95) 
New Jersey 55 
Interstate 295 
Interstate 195 
u.s. 322 
New Jersey 90 
Pennsylvania Turnpike 
Interstate 295 

*Widen Existing Facility 

I 

From 

Roosevelt Blvd. 
u.s. 422 
Sixteenth Street 
Interstate 95 
PA 413 
Industrial Highway. 
u.s. 40 
Crosswicks Creek 
lntersta te 29 5 
u.s. 130 
u.s. 130 
Plymouth Meeting 
Delaware Street 
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-To Lanes 

Philmont Avenue lJ 
Egypt Road lJ 
Benjamin Franklin 4 
MacOade Blvd. lJ 
Interstate 95 4 
Girard Point Bridge 8 
New Jersey 42 lJ 
Kuser Avenue 6 
Broad Street lJ 
lntersta te 29 5 lJ 
New Jersey 73 4 
Del a ware River 6* 
Repaupo Road 6* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PENNSYLVANIA 

County 

·Bucks 
Chester 
Delaware 
Montgomery 
Philadelphia 

TOTAL 

TABLE 1.4-

1980 and 1987 Population by County 

1980 Census* 

4-79,000 
317~000 
.5.5.5,000 
64-4-,000 

1, 688,000 

3,683,000 

1987 Estimate** 

.512,000 
323,000 
.54-0,000 
667,000 

1, 64-1,000 

3,683,000 

* Bureau of the Census, Advance Reports, PHC80-V -40, issued March 1981, 
nearest thousand. 

**From a smooth curve drawn ~ngent to the straight line through the 1970 and 
1980 Census at 1980 and with yearly changes accelerating toward 2000 and 
passing through the Regional Development Guide target population for 2000. 

NEW JERSEY 

County 1980 Census* 1 987 Estimate** 

Burlington 379,000 4-08,000 
Camden 527,000 563,000 
Gloucester 217,000 238,000 
Mercer 349,000 371 ,ooo 

TOTAL 1,4-72,000 1,.580,000 

* New Jersey Department of Environmental Protection, New Jersey Water 
Quail ty Management Plan, March 1979 

**Straight line interpolation between 1980 and 2000 estimates in document cited 
above. 
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The results of DVRPC's Mobile Source Emission Inventory by county for 
Pennsylvania are presented in Table 1.5 and for New Jersey in Table 1.6. 

The baseline forecasts do not include potential benefits from recommended trans­
portation control measures contained in this document, or additional point source 
controls that the states may include in the 1982 SIP revisions. 

Table. 1.7 shows the changes in all sources of emissions for VOC, NOx and CO for 
the period 1980-1987. Hydrocarbon emissions decline by 36 percent over the 
period, with Pennsylvania experiencing a larger decrease, 38 percent, than New 
Jersey, 32 percent. By source category, mobile sources show the largest decline in 
Pennsylvania, 64- percent, and a 52 percent decrease in New Jersey. The faster 
decline in Pennsylvania is due to the start of the 1/M program, which New Jersey 
has had in operation for some years. In 1980 mobile source HC emissions were 33 
percent of total HC emissions, and in 1987, they are expected to be only 20 
percent. 

NOx emissions show a much slower rate of decline, and will be eight percent lower 
in 1987. The decrease will be greater in Pennsylvania than New Jersey, and mobile 
sources in both states will account for all of the decline. Carbon monoxide, which 
is largely a mobile source pollutant is estimated to decline ll-8 percent over the 
period. The decline will be most rapid in Pennsylvnia due to the start of the 1/M 
program. 

1.5 Emission Reduction Target 

In February, 1982, DVRPC calculated the percent reduction in volatile· organic 
compounds {VOC) emissions from 1980 required to attain the national ambient air 
quality standard for ozone by 1987. The calculation was based upon the emissions 
inventory for 1980 presented in Section l.ll- and was made using EPA's "Empirical 
Kinetic Modelling Approach" or EKMA. 

EKMA estimates the percent reduction of VOC based upon conditions specific to 
the Philadelphia region. The model relates the maximum hourly ozone con­
centration recorded at a site downwind of the central business district {CBD) of a 
column of air originating at the CBD at 8 a.m. and migrating to the. monitoring 
site. The column begins its journey with a fixed concentration of ozone and ozone 
precursors {VOC and oxides of nitrogen) stretching from the surface to the 
nighttime inversion layer. This column is then augmented by local emissions as it 
moves toward the suburban monitor while it expands with lifting of the inversion 
lid. The precursors undergo a complex series of chemical reaction throughout the 
day which produce ozone. 

In deriving a final reduction target, ll-8 site-days from 1979 through 1981, where the 
maximum hourly ozone concentrations exceeded 0.15 parts per million, were 
initially selected for analysis. Of these, 31 site-days were studied- days in which 
the high readings were downwind of Philadelphia, as prescribed by EKMA pro­
cedures. The final "design day" was then selected which is shown in Table 1.8 with 
the pertinent atmospheric and meteorological conditions. 
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TABLE 1.5 

PENNSYLVANIA 
MOBILE SOURCE (HIGHWAY VEHICLE) EMISSIONS INVENTORY 

1980 Daily Operating Characteristics and Emissions in Kilograms by County 

Speed VM~ 
County in mph X 10 co NMHC NOx 

Bucks 33.4 7.45 244,000 26,900 33,900 

Chester 35.8 5.48 169,000 19,000 25,600 

Delaware 27.7 6.56 253,000 26,600 27,800 

Montgomery 30.1 10.94 394,000 42,100 48,400 

Philadelphia 22.8 13.39 621,000 61,600 56,200 

TOTAL 43.82 1,681,000 176,200 191,900 

1987 Daily Operating Characteristics and Emissions in Kilograms by County 

Speed VM~ 
County in mph X 10 co NMHC NOx -
Bucks 33.8 8.19 114,000 9,900 26,000 

Chester 36.2 5.71 7.5,000 6,600 18,800 

Delaware 28.4 6.69 108,000 9,200 20,000 

\oiontgomery 30.9 11.86 17~,000 15,400 37,100 

Philadelphia 23.5 14.42 1:77,000 22,800 42,500 

TOTAL 46.87 753,000 63,900 144,400 

Prepared by D VRPC staff, December, 1981. Based upon EPA MOBILE 2 factors, Inspection/ 
Maintenance program effective in 1987 in urbanized portion of region, and 1987 population 
interpolated between 1980 census and Year 2000 Regional Development Guide target. 
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TABLE 1.6 

NEW JERSEY 
MOBILE SOURCE (HIGHWAY VEHICLE) EMISSIONS INVENTORY 

1980 Daily Operating Characteristics and Emissions in Kilograms by County 

Speed VM~ 
County in mph X 10 co NMHC NOx 

Burlington •35.0 7.08 172,000 20,600 33,300 

Camden 30.3 7.16 197,000 22,500 32,100 

Gloucester 38.8 3.75 84,000 10,400 18,400 

Mercer 30.5 4.68 128,000 14,700 21,400 

TOTAL 22.67 581,000 68,200 105,200 

1987 Daily Operating Characteristics and Emissions in Kilograms by County 

Speed VM~ 
County in mph X 10 co NMHC NOx -
Burlington 34.5 8.10 108,000 9,400 26,600 

Camden 30.7 8.56 126,000 10,800 27,100 

Gloucester 36.7 4.75 61,000 5,300 16,200 

Mercer 31.0 5.91 87,000 7,400 19,100 

TOTAL 27.32 382,000 32,900 89,000 
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Prepared by OVRPC staff, December, 1981. Based upon EPA MOBILE 2 factors, Inspections I 
and Maintenance effective in 1980 and 1987, and 1987 population based upon Section 208 
Water Quality projections developed in 1977. I 
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TABLE 1.7 

Baseline Emission for 1980 and Forecasts for 1987 
(kilograms per day) 

1980 1987 Percent Change 

voc NOx co voc NOx co voc NOx co 

Penns~1vania* 
Point 185,620 171,230 N.A. 120,070 172,592 N.A. -35 + 1 
Area 139,896 43,180 N.A. 122,287 45,410 N.A. -13 + 5 
Mobile 176 11 '}4 191.8§4 11681 1331 63 1890 144 1406 753 2061 -64 -25 -55 

TOTAL (~!_09 .406,274 N.A. 306,247 362,408 N.A. -39 -ll 
\.. ...-· 

New Jersey** 
Point 69,217 81,938 4,344 32,476 92,371 4,344 -53 +13 0 
Area 97,647 36,305 83,084 83,579 36,333 83,648 -14 0 + 1 

. Mobile 68.164 105 1 182 580.960 32.871_ 88.923 382 2441 -52 -15 -34 
TOTAL 235,028 223,425 668,388 148,928 217,627 470,433 -37 - 3 -30 

REGIONAL 
TOTAL 736,738 629,699 N.A. 455,175 580,035 N.A. -38 - 8 

*Note: Assumes, for 1987, 1/M in urbanized portion of Southeastern Pennsylvania, and RDG forecasts. 
**Note: Assumes, for 1987, water quality management plan (208) population forecasts. 
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TABLE 1.8 
Data Used in Applying the EKMA Model 

Site selected Trenton, New Jersey 

Date June 24, 1980 

Observed Maximum Ozone 0.171 parts per million 

0.185 parts per million 

0.009 parts per million 
0.050 parts per million 
0.040 parts per million 
0.024 parts per million 
8.2:1 

Calculated Maximum Ozone 

Precursors 

Mixing Height 

Ozone, surface 
Ozone, aloft 
HC, aloft, 1980 
HC, aloft, 1987 
HC/NOx ratio 

Minimum, 8 a.m. 
Maximum, 4 p.m. 

250 meters 
1235 meters 

EKMA demonstrates that a 44% reduction in VOC emissions from 1980 levels are 
required to attain standards by December 31, 1987. In Section 1.4, it was shown 
that VOC will be reduced by 3896 without the implementation of any of the 
measures recommended in this plan. Therefore, a shortfall of 696 of the 1980 levels 
appears to exist. In absolute terms, emission reductions to the level of 412,600 
kg/day are required for attainment, or about 42,600 kg/day less than the 455,200 
kg/day projected to be emitted. Emission inventories for 1976, 1980 and 1987 are 
compared to the attainment level in Figure 1.2. 

Caution should be used in accepting the emission reduction target described above. 
There are alternative assumptions regarding the 1987 emissions inventory which 
could either increase or decrease the shortfall. The following paragraphs describe 
some of these: 

An inspection and maintenance (1/M) program is assumed to be established 
only in the urbanized portion of the Pennsylvania counties, as the Pennsyl­
vania Department of Environmental Resources is currently proposing. If 1/M 
were applied throughout the region, an additional 2,100 kg/day would be 
eliminated. 

If New Jersey's baseline conditions were to employ DVRPC's Regional 
Development Guide (RDG) projections of population instead of those used for 
"208" water quality planning, for mobile sources only, the 1987 baseline 
emissions for New Jersey and the region would decrease by 3,800 kg/day. The 
change would be even greater if RDG projections were used for area source 
estimates also; perhaps the shortfall would be reduced by another 8,400 
kg/day. On the other hand, New Jersey area source emission were based on a 
1980 population greater than the Census, reducing the effect of increasing 
the emissions reduction requirement. 
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In ·\Aay, 1982 the Pennsylvania Department of Environmental Resources (OER) 
performed a sensitivity analysis of the EKMA model as it was applied in the 
Philadelphia region. All input parameters to the EKMA model were varied 
over a range of values which reflected the accuracy of their measurement. 
For instance, the HC/NO ratio was varied from 6.0:1 to 10.5:1 because this 
is the range of values melsured for the Philadelphia area for days which show 
violations of the ozone standard. The Department has conducted this study in 
order to determine how the EKMA model varies when the model inputs are 
changed. 
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The Department used DVRPC's inputs for June 24-, 1980. This was the day 
selected as the "control" data for the 1982 State Implementation Plan 
rev1s1ons. DER varied one input parameter at a time and analyzed the 
computer results for four potential HC:NOx ratios. 

DER concluded that their results demonstrate that the EKMA model is highly 
variable and- uncertain. In several cases cited in the study, the emission 
reduction requirements ranged from less than 3596 to 3896 even where the 
HC:NO ratio was maintained at 8.2:1. Where the median ratio of 6.9:1 is 
used, a~d all o~her parameters are maintained as in the DVRPC run, the 
emission reduction requirement is slightly more than 37%. 

In Section 2, vehicle controls are described whiCh will further decrease the 1987 
emissions levels. The effect of these controls, taken together is discussed in 
Section 2. 5. 
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2.1 INTRODUCTION 

The objective of the studies conducted by DVRPC and others during 1980 and 1981 
was to determine which of many possible control measures are reasonably available 
to this region in reducing emissions of pollutants from mobile sources. The Clean 
Air Act requires that such "reasonably available control measures," or RACMs, be 
put into effect so that continuous progress is made between the present and 1987, 
by which time national ambient air quality standards (NAAQS) must be met. 

The major portion of this section consists of descriptions of projects and programs 
which have been determined by planners of the region to be reasonably available. 
These measures can be characterized as those which appear to have a combination 
of effectiveness and public acceptability as to make them feasible. The procedures 
used to determine feasibility are described in 2.2. 

The analysis of candidate measures was completed without the benefit of knowing 
how many measures would be needed to attain NAAQS. Several assumptions 
needed to be established before it could be known what sum of the emission 
reductions from adopted measures must be to attain NAAQS. Included among these 
are: 

(a) the population of the region in 1987; 

(b) the emission rates from motor vehicles of various types and under various 
driving conditions; 

(c) the driving patterns and the highway and transit systems in 1987; and 

(d) the reductions to be made by stationary source controls and by motor vehicle 
inspection and maintenance. 

Also needed to be known was the recent actual air quality resulting from the 
present level of pollutant emissions. Not until January 1982 were all of these items 
quantified and a precise emission reduction target established. Therefore, the 
projects recommended include all reasonably available control measures, without 
regard to the number or extent needed to achieve standards. 

The disposition of all measures ever considered by DVRPC is summarized in the list 
in 2.3. Each recommended measure is described in detail in 2.4. A demonstration 
how the combined measures will reduce emissions is made in 2.5 and this reduction 
is compared to the target described in 1.4. 

2.2 METHODS 

Each measure considered for inclusion in the Transportation Air-Quality Plan was 
examined on a technical basis to determine its impact on emissions, its costs and 
its other impacts (such as gasoline consumption), and changes in travel patterns. 
Also, each measure was discussed among those agencies and publics which will be 
affected by it. Together, these approaches led to selection of the most technically 
effective and politically feasible (i.e., reasonably available) measures. 

2-1 



The 1979 SIP revision from Pennsylvania contained a promise that DVRPC would 
study sixty-five measures. Additional measures were added to the analysis during 
the planning for the 1982 SIP revisions. 

In all, about one hundred measures were analyzed at either a preliminary or de­
tailed level. Suggested measures came from several sources, either from: 

(a) the Clean Air Act and subsequent guidance from EPA; 

(b) DVRPC staff; 

(c) citizen and agency advisory groups which serve DVRPC; or 

(d) interests affected by the measures. 

The descriptions of the methods which follow are brief, particularly the methods of 
technical analysis. For a more detailed exposition of methods, consult the 
supplementary reports listed in Appendix A. 

2.2.1 Technical approach 

The Clean Air Act requires that SIP submittals include an analysis of each of the 
alternative measures considered during SIP development. This plan summarizes the 
findings of the analyses in conformity with various EPA guidance documents. This 
section describes the analysis of individual measures; Section 2 • .5 seeks to describe 
the impacts of all recommended l"{leasures taken together. The section which 
follows is divided into three parts. The first describes the preliminary analysis, the 
second the detailed studies and the third the decision to recommend or not. 

(a) Preliminary analysis 

Between the award of the grant in November 1979 and September of 1980, DVRPC 
staff performed a preliminary analysis of 7 5 measures. {Many other measures were 
studied which appeared during the detailed studies as variations of the measures 
surviving the preliminary analysis.) The study was known among its participants as 
the "reconnaissance-level analysis." The study sought to provide sufficient 
information so that the Transportation T AC could screen out those measures which 
showed little promise of succeeding in contributing to reduced emissions. 

The most important aspect of the preliminary analysis was the assumptions which 
went into defining of the extent of application. Clearly, the more ambitiously a 
strategy is pursued, the more emissions will be reduced. In this case the object was 
to assume a reasonable application of the measure, one which, once a part of the 
SIP, could. be programmed, designed, funded and constructed (or initiated) before 
1987. 

Once defined, the impacts of each measure were calculated. For emissions, EPA's 
MOBILE 1 factors were used. Costs were often difficult to project because of the 
lack of specificity in the definition. Social, economic and environmental impacts 
were stated qualitatively and depended, in large part, on the observations offered 
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by public and agency reviewers. {See Section 2.2.2 for a summary of public partici­
pation in the preliminary analysis.) The Reconnaissance-level Analysis is described 
in Appendix C as Reference 19. 

(b) Detailed analyis 

Those strategies which survived the screening at the conclusion of the preliminary 
analysis were subjected to a detailed analysis. These studies were conducted by 
DVRPC staff, member governments, or consultants. DVRPC studied most non­
transit related measures, including: (1) educational programs; {2) bicycle 
provisions; (3) ridesharing programs; (4) high-occupancy vehicle incentives; and (5) 
park & ride lots at suburban locations. Under contract to DVRPC, private 
consulting firms studied transit-related measures. Transit strategies which passed 
the preliminary analysis phase included those which: (1) provided new services; (2) 
promoted patronage through information and incentives; (3) improved the at­
tractiveness of vehicles and stations; or (4) enhanced the reliability of the system. 
Programs and projects already on the TIP or operating agency capital programs and 
entirely new programs and projects were evaluated. 

Several member governments assumed responsibility for detailed studies. The 
Philadelphia Department of Public Property conducted study of preferential treat­
ment of transit vehicles on Roosevelt Boulevard; the Philadelphia City Planning 
Commission conducted a comprehensive study of parking policy in Center City; a 
companion study by Philadelphia Air Management Services developed a model for 
predicting CO concentrations in Center City; New Jersey Department of 
Transportation, with assistance from Trenton and Mercer County, conducted a 
"Trenton Area Study" examining various strategies for reducing emissions; and 
affected local governments in New Jersey studied ways of eliminating suspected 
local carbon monoxide hotspots. In each of these studies, consulting firms provided 
technical assistance. 

The purpose of the detailed studies was to clearly define candidate measures for 
inclusion in the SIP and to prepare a summary of impacts sufficient for decision­
makers to determine which measures ought to be adopted in the final plan. The 
information on each candidate measure was summarized in the forms similar to 
those presented in Section 2.lf., which now includes only those which have been 
adopted as part of the plan. Listed below are the attributes of the measures as 
they appear on the forms. A discussion of the technical approach used in 
completing each of the entries is included. 

Project 
Number 

Title 

The first project number is· PA 3-1. PA indicates the 
project applies only to Pennsylvania and is included .in the 
Pennsylvania SIP. NJ indicates New Jersey projects. The 
first number indicates the type of project according to 
categories established in Section 108 of the Clean Air Act. 
The second number identifies the specific project of this 
type. 

The title is a short description used for convenience and 
refers to the particular project described in the following 
section. 
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Description 

Schedule 

Transportation 
Impacts 

Air Quality 
Impacts 

The description includes all specifics of the project, for 
example, number of vehicles, the route numbers affected, 
facility locations, or the level of effort. 

In many cases, only the date on which the emission reduc­
tions begin to take place are included. In the commitment 
to implement a project, the responsible agencies may 
include interim milestones such as "engineering compJeted" 
or "funding obtained." 

The focus of the detailed studies has been on assessing the 
impact of the project or program upon transportation 
patterns. The following five transportation parameters 
have been studied: Person trip reduction is only affected 
by the educational program to reduce unnecessary trips. 
Otherwise, it has not been the objective of this planning 
effort to reduce the total amount of travel. (In the case of 
the educational program, total population reached by the 
program was estimated and multiplied by the percent of 
the audience assumed to reduce their tr ipmaking. Among 
those who reduce their tripmaking, a reduction in the rate 
was estimated.) Next, changes in mode were estimated. In 
each case the specific switch was noted, e.g., auto driver 
to transit passenger or auto driver to auto passenger. The 
approaches to estimating modal shift were quite varied and 
appropriate to the project; the reader should refer to 
various supplementary documents which explain the meth­
odology fully. In most cases where traditional transporta­
tion variables were affected elasticites of demand were 
applied, default values from other sources being used where 
Philadelphia-specific values could not be readily obtained. 
Many of the changes in mode for New Jersey transit 
strategies were based on the results of a 700-person 
telephone survey conducted in August, 1981 specifically for 
this planning effort. Carpool and vanpool formation was 
estimated on the basis of local experience. VMT (vehicle­
miles of travel) reduction was based on the average length 
of the trips calculated to be foregone or shortened in the 
previous step. Fuel reduction was based on the average 
fuel consumption per mile for the fleet in the year 1987. 
Lastly, travel-time impacts were described as appropriate 
to the project. Some impacts cited are changes in speed, 
delays, increases in headways and changes in waiting time. 

Three pollutants were considered in this analysis. Hydro­
carbon emission reductions were estimated for the first 
year of operation and for each succeeding year until 1987. 
Estimates are for July in each year, in the height of the 
ozone season. Carbon monoxide reduction is estimated for 
1983 (when the present Pennsylvania SIP requires attain-

2-4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
E 
I 
f 
i 
I 
I 
I 
I 
I 
I 
I 

Regional 
Development 
Impacts 

Capital and 
Operating 
Costs 

Cost 
Effectiveness 

ment) and for 1987. Estimates are for December, when CO 
concentrations are greatest. Nitrogen oxides (as N02) 
reduction estimated for 1987. This pollutant is not 
currently in violation of standards. All reduction estimates 
are in kilograms per day (kg/day) and were calculated using 
EPA's MOBILE 2 emission factors. 

Four types of impacts are considered. Typical land use 
impacts include a propensity to attract high density 
developments or a reduced need for parking. Economic 
impacts include secondary effects beyond the cost of the 
project such as a reduction in taxes, or increased sales at 
adjacent commercial establishments. Social impacts may 
include a reduction ir:t accidents, crime or vanda.!.ism. Few 
environmental impacts beyond those upon air quality have 
been cited. DVRPC's Regional Development Guide was 
used as a checklist for assessing impacts. 

Unlike the preliminary analysis, considerable effort was 
spent in the detailed analysis to present reliable cost 
estimates. Capital costs from federal, state and local 
sources were estimated separately, or drawn from existing 
grant applications or capital programs. The life of the 
project is the period until the project would need to be 
replaced or substantially rebuilt or renovated. Typical life­
spans were assumed for transportation facilities, such as 15 
years for new buses. No projects were assumed to have a 
life greater than 30 years. The life of the project was used 
to calculate an annual capital cost, which can be assumed 
to be in 1982 dollars. A second annual cost was calculated 
for the change in O&:M (operations and maintenance)~· 
In many cases, an O&:M cost exists for the service in its 
present form, so only the incremental cost or savings 
attributed to the project is considered. In the case of new 
projects, the entire O&:M cost is shown. Total annual cost 
is the sum of the annual capital cost and the change(+ or -) 
in O&:M costs. 

The cost effectiveness is calculated by ctividing the annual 
cost by the daily level of hydrocarbons reduction (in kg). 
The nuf!lber provides some guidance as to the most 
efficient ways to attain air quality goals. However, it 
should be noted that most measures recommended in this 
plan have multiple benefits, and are not initiated solely for 
air quality. Inasmuch as it is not possible to determine 
which portion of the expenses should be attributed to 
reducing em1Ss1ons, the cost-effectiveness should be 
considered along with other indicators such as available 
funding, other impacts, and the ability and willingness of 
the implementing agencies. 
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Responsibilities 

Commitments 

References 

Each agency responsible for planning, programming, con­
structing and operating the project is listed. 

Each agency having responsibility for a phase of the project 
has been asked to offer a firm and written commitment 
that it will execute its responsibilities. These commit­
ments are conditioned by certain external circumstances 
such as the absence of more urgent use of its resources or 
the availabillty of necessary outside funding. Reproduction 
of commitment letters can be found in Appendix D. 

The primary reference provided is the detailed planning· 
report for the project, being one of the supplementary 
documents to this plan. Where information used in the 
summary is drawn from other reports, these too are 
referenced. 

2.2.2 Consultation with Interested Parties 

In early 1980, EPA and USDOT published joint guidelines for public participation in 
transportation-air quality planning. The process described in the following 
paragraphs was consistent with those guidelines. The reference to "consultation 
with interested parties" acknowledges that widespread "public" participation is 
virtually impossible in a planning program such as this because of lack of an issue 
of urgent concern to most people. Certain parties (or publics) are affected more 
directly, however, and the participation of these groups has been actively pursued. 
These parties may include implementing agencies, such as SEPT A and New Jersey 
Transit; groups whose members are affected by the measures themselves, such as 
the AAA clubs; and groups representing persons affected by air pollution, such as 
the Delaware Valley Citizens' Council for Clean Air. Nevertheless, DVRPC has 
attempted to raise the general public's awareness of the necessity of changes in our 
transportation habits to improve air quality. The most appropriate way of doing 
this, it has been concluded, is to tap the. mass media. The organization established 
for public participation and its application to the past and future planning activities 
is described below. 

(a) Organization and approach 

As part of its grant application for transportation-air quality planning, DVRPC 
prepared .a Work Program ~or Public Participation (Reference 36), revised January 
7, 1980. Citizens and member government representatives worked with DVRPC 
staff in the preparation of the program. The program was approved by the D VRPC 
Board and by EPA. For more details than is to be found below, consult Reference 
36. 

Prior to development of the work program, member governments of D VRPC 
delegated the designation of a primary committee to guide the development of the 
1982 SIP revision. The strongly favored alternative was the designation of the 
Transportation Technical Advisory Committee (T AC), the conferees believing that 
the TAC represented the best committee to successfully integrate air quality 
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objectives into the transportation planning process. The T AC includes transporta­
tion professionals from DVRPC member governments as well as EPA, UMTA and 
FHW A. It also includes citizen members and representatives of operating 
authorities. One of the T AC's first actions in June 1979 was to appoint an ad hoc 
subcommittee to assist staff in developing a program of public participation. In 
addition, the subcommittee has met a number of times (usually quarterly) since the 
completion of the work to review progress of the program and to recommend 
changes. 

DVRPC's three then-existing citizen committees were to be kept informed of the 
transportation-air quality planning (T-AQP) progress. The citizen committees 
advise the TAC, Planning Coordinating Committee and Board ,on all matters of 
regional interest. In order to assure more direct contact between the citizen com­
mittees and the TAC, a representative from each of the citizen committees was 
made a voting member of the TAC. In addition, the independent Citizen 
Transportation Committee maintained its seat on the T AC. 

The Work Program lists 28 interests or publics likely to be affected by or be vitally 
interested in T-AQP. Over one hundred individual organizations were listed which 
could represent one or more of the interests. This list has formed the basis of a 
mailing list which has swelled to over 1500 names to which a monthly newsletter, 
AIR MAIL, has been circulated. Three of 'the organizations named by the 
subcommittee were felt to have a potential for multiplying the effect of the public 
participation program - the Delaware Valley Citizens Council for Clean Air 
(CAC), the League of Women Voters (L WV) and the Keystone Automobile Club 
(KAC). The first two organizations have received grants over the past three years 
to assist in the conduct of the program. Keystone declined a grant, but 
nevertheless has contributed greatly to the effort. Examples of the kinds of work 
these organizations have done follow in parts (b) and (c) of this section. 

At important junctures in the planning the work program calls for dissemination of 
information to the public at large followed by an opportunity for the public to 
respond. The first part of this effort relies on television. and radio appearances, 
through press releases to all news media, and notice through distribution of reports 
and notices in the publications of the CAC, L WV and KAC. Public meetings follow 
this period of information dissemination permitting a forum for discussion between 
study participants and the public. 

(b) Application 

The most important way in which DVRPC has maintained an awareness of trans­
portation-air quality planning (TAQP) has been through the publication of AIR 
MAIL. Each issue of the newsletter lists major accomplishments during the 
previous month, gives notice of meetings and other events during the upcoming 
months and presents one or more feature articles on some aspect of the planning. 
Twenty-two issues have been produced. 

Month 

February 1980 
March 1980 

Feature Article 

Request for suggestions for transportation control measures 
Background information on T-AQP 
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Month 

April 1980 
May 1980 
June 1980 
July 1980 
September 1980 
SPECIAL 
October 1980 
SPECIAL 
November 1980 
Dec/Jan 1980/81 
March 1981 
April 1981 
May 1981 
Jun/Ju1 1981 
August 1981 
September 1981 
October 1981 
March 1982 
March/ April 1982 
June 1982 

Feature Article 

Progress report on the reconnissance-level analysis 
TSM and dean air 
Progress report on the reconnaissance-level analysis 
Notice of public meetings and request for comments 
Report on citizen comments at public meetings 
Carbon monoxide studies 
Disposition of strategies from reconnaissance-level analysis 
Impacts of ozone 
Task forces formed for detailed studies 
Transit studies 
Air quality and health 
Proposed changes to Clean Air Act 
Efficient driving 
Commuter Saving Time 
Park and Ride 
Emission reduction target 
Bicycle provisions 
Summary of completed draft Plan 
Notice of public hearings and request for comments 
Amouncement of Plan adoption; changes from draft 

AIR MAIL issues are collected in Reference 3.5. 

The first issue of AIR MAIL requested readers to suggest transportation controls 
which they believed could help reduce emissions. Similar requests were made in 
presentations to DVRPC citizen committees and the Transportation Techical 
Advisory Committee (T AC) using "Issue Paper No. 1" (Reference 34). As a result of 
this call, ten additional measures were added to the list of 6.5 measures which 
DVRPC had promised in the 1979 SIP Revision to study in preparation for the 1982 
SIP. Staff then believed that it had a truly comprehensive list of possible 
strategies to study. 

During the spring of 1980, DVRPC performed its preliminary or "reconnaissance­
level analysis." Three joint meetings of the citizens committee were held in the 
spring of 1980, each presenting the results of the staff's preliminary analysis of 2.5 
measures. Citizens asked to comment on the analysis and to provide observations 
on the impacts which were overlooked in the staff analysis. These meetings were 
typically attended by 30 to lf.O individuals and were successful in their purpose 
despite the lengthy agenda. At the conclusion of the citizen meetings, Issue Paper 
No. 2 (Reference 19) was published for release to the general public. 

Three public meetings, sponsored jointly by DVRPC and the League of Women 
Voters, were held in July for the purpose of presenting the 7.5 strategies for 
discussion. A panel presentation with representatives from local government, 
health, environmental, automobile and transit interests was the main feature of 
each meeting. The panel was preceded by a DVRPC presentation which highlighted 
the staff's preliminary analysis and was followed by a request for citizens to 
complete a questionnaire indicating their reaction to each of the measures on a 
five point scale ranging from strongly opposed to strongly supportive. Although the 
meetings were considered successful in their format, attendance was poor despite 
vigorous campaigning; the three meetings drew a total of only 3.5 people. 
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The Transportation T AC members were also provided with draft copies of the 
analysis and shortly before the public meeting held a special meeting in which three 
work groups performed a final review of one-third of the measures before release 
to the public. The TAC also completed the same questionnaire as the public. At a 
special meeting in August, 1980, the T AC was presented with the results of the 
survey (tabulated separately for TAC members and the public) and with summaries 
of the comments made by the public as well as copies of written comments 
received by DVRPC. The TAC then chose those strategies which by reason of 
effectiveness and feasibility appeared appropriate to study in detail. At its regular 
September 1980 meeting, T AC confirmed its decision by formal motion. 

Work programs were developed for the detailed studies during late 1980; the studies 
themselves occurred mostly during calendar 1981. (Some detailed studies began 
earlier, e.g., those for which a need had been perceived during the 1979 SIP revision 
planning.) In the case of the following detailed studies, steering committees were 
established: 

( 1) Trenton Area Study 
(2) Center City Parking Study 
(3) Roosevelt Boulevard Preferential Treatment of Transit Study 
(4) Pennsylvania Transit Strategies 
(5) New Jersey Transit Strategies 
(6) Bicycle Provisions 
(7) Educational Programs 

Typically, these steering committees were composed of T AC members whose 
jurisdictions were affected by the study, representatives of other affected interest 
and volunteer citizens. The committees met between three and six times. Con­
siderable work was asked of the members in reviewing reports, making choices 
between alternatives and finally recommending or rejecting strategies for this 
draft plan. In cases where a steering committee was not established, staff 
arranged for meetings with individuals and agencies affected by the project. 

The first part of 1982 was devoted to another intensive effort at involving the 
public, this time in the decision to determine a transportation and air quality plan 
for the region. In January the staff of the DVRPC released a draft plan which 
contained a series of candidate measures recommended for inclusion in the plan. 
The recommendations had been made jointly between staff and the various steering 
committees. DVRPC staff, with the assistance of the Clean Air Council (CAC) and 
League ofWomen Voters (L WV), then launched a drive to increase public awareness 
of the proposals. The effort culminated in adoption of a plan in May. 

(Simultaneously, staff met with each implementing agency to secure commitment 
to carry out each recommended project. In every case the commitments obtained 
were qualified in such a way as to nullify the commitment if funding from outside 
agencies could not be obtained. Most of the projects recommended in the draft 
were committed to by the implementing agency. If no commitment could be ob­
tained, the project was removed to the reserved category for possible future inclu­
sion in the plan. Commitments are summarized in the project descriptions later in 
this section. Copies of the letters of commitment are found in Appendix D.) 
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The use of mass media was stressed in the review of the draft plan. In the period 
February through April, four television programs were scheduled in which partici­
pants described the health impacts of transportation-related pollution, the need for 
emissions abatement, and the measures recommended in· the plan. The ar­
rangements for these programs were made by the L WV, which participated in the 
interviews, along with DVRPC and health e"perts. In each case, mention was made 
of upcoming meetings and hearings on the plan. The CAC was successful in 
arranging for articles to appear in area newspapers and the newsletters of many 
civic organizations. Very useful was a news story about the plan which was 
broadcast several times 'on the day before one of the public hearings on KYW -radio, 
the region's most popular station. 

Three public meetings were held in mid-March in Philadelphia and suburban 
locations in Pennsylvania and New Jersey under the auspices of the LWV. At each, 
presentations were made by DVRPC staff explaining the measures. A discussion 
period followed and the meeting concluded with a presentation by the L WV on how 
to testify at public hearings. Attendance at these m~tings, like the ones which 
concluded the reconnaissance-level analysis were disappointing; only about ten 
individuals were introduced to the planning program. 

The public hearings held March 30th in Philadelphia and April 15th in Voorhees, 
New Jersey were much better attended. Over 50 people attended and 38 offered 
testimony. Most testifiers praised the plans objectives and urged its adoption. The 
most commonly heard criticism was that the plan did not go far enough. Several 
testified that, in particular, bicycle measures should be expanded. Copies of the 
hearing transcripts, ·along with written testimony, are available to the public; see 
Reference ll-2. Summaries are also available which also included brief staff 
responses to each point made in testimony; see Reference·ll-3. 

The Transportation T AC was briefed on the draft plan shortly after its publication 
Later, state caucuses of TAC members met to discuss the plan as it related to their 
state. In April, following the public hearing, the TAC met in a special session to 
draft a resolution for the Board. TAC continued to work on the resolution at its 
regular May meeting and sent the resolution to the Planning Coordinating 
Committee (PCC) without recommendation because of several issues which the 
T AC was unable to resolve. 

The PCC, at T AC's request, resolved the outstanding issues and forwarded the 
resolution to the Board with a recommendation of favorable action. After a 
lengthy discussion, the Board adopted the plan with one negative vote. The Board's 
resolution is reproduced following the title page of the plan. 

Other notable public participation activities have included: 

(1) A seminar on public participation was hosted by DVRPC at the request of 
EPA. The three day seminar was conducted by the Institute of Participatory 
Planning, many of whose approaches were incorporated into the DVRPC's 
work program. The seminar attracted planners and local elected officials 
from all parts of the Northeast, including many from the region. 

(2) Two television progra.ms featured discussion of DVRPC's planning for air 
quality in New Jersey. One half-hour program produced by the League of 
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Women Voters was devoted to a comprehensive look at the ozone problem and 
possible solutions. A second 15 minute segment of a news program discussed 
the results of the survey of non-transit users in Burlington, Camden and 
Gloucester counties. 

(3) The Clean Air Council sponsored two seminars on the health impacts of 
transportation-related pollutants. In each, a noted local television news 
reporter asked questions of a panel of four experts from the health and en­
vironmental sciences. The results of these discussions have been documented 
by the Council (see Reference 33 ). 

(.4) The Keystone. Automobile Club published two feature articles on transporta­
tion-air quality in its monthly newspaper, Keystone Motorist. Circulation is 
approximately a quarter-million. One article provided general information on 
the program; the second explained the purpose of the educational programs 
D VRPC was developing. A survey accompanying the second article provided 
feedback to DVRPC critical to determining the best means of educating the 
public and the likely success the program. 

(5) The League of Women Voters wrote and arranged for the distribution of 
80,000 brochures in the program to the general public- specifically, Sears 
customers. A mail-back questionnaire will be used to assess the likeliness of 
s~ccess of several programs, as well as provide DVRPC with the names and 
addresses of individuals who would like to have additional information on 
several of the projects and programs. About 250 responses were received. 
Further information on past public participation activities can be found in the 
T-AQP Annual Reports for 1980 and 1981 (References 31 and 32, respective­
ly). 

2.3 Decision to Recommend and Index of Analyzed Strategies 

Each of the measures which have been studied either in the preJiminary or detailed 
analysis, has been classified in one of three categories: recommended, reserved, or 
rejected. The classification was initially done on the basis of staff's technical 
analysis and past public participation. Recent public participation and committee 
and DVRPC Board action resulted in most of the recommended measures a few 
reserved measures being adopted as elements of the regional Transportation-Air 
Quality Plan. A discussion of each of the three categories follows: 

Recommended projects appear to be effective and feasible to initiate before 1987. 
They consist of projects in which either (1) primary objective is air fuali~ 
improvement, (2) the primary objective is transportation improvement, or3) te 
primary objective is system maintenance. Among the air quality improvement 
projects are ridesharing projects, or educational programs to reduce unnecessary 
trips and excessive idling. Although other benefits exist, the main objective is to 
reduce emissions. 

Transportation improvement projects represent new facilities or major improv­
ements in existing services not required for maintenance of the extant transporta­
tion system. Examples are new rail lines and stations, substantial modernization 
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and redesign of existing stations, or transit marketing measures. The objectives 
include: (1) improved service to present users who will benefit from better travel 
times, amenities; etc., (2) improved transportation for new riders who are diverted 
from autos, thereby reducing congestion and improving safety, etc.; (3) economic 
development such as generation of new jobs, strengthening of business 
development, etc.; an~ (/.f.) noise reduction and air quality benefits. In most cases, 
one of the first three objectives drives the project to fruition, but the air quality 
benefits, although a by-product, are substantial and should be counted upon to 
reduce emissions. 

System maintenance projects are necessary for the proper functioning of the trans­
portation system, such as highway· and transit infrastructure maintenance or 
replacement of transit vehicles. Where standards of maintenance are kept high, 
projects of this type would not result in a ridership gains. In the Philadelphia 
region, deferred maintenance has resulted in depressed ridership levels. The 
improvements in amenity, speed, comfort, safety and reliability will attract more 
riders and are therefore beneficial to air quality. 

The second category in which measures have been placed is reserved measures. 
The reserved measures are those which have demonstrated or assumed benefits but 
which for one of several reasons is impractical to recommend at this time. They 
include: ( 1) projects which yield a substantially smaller benefit than other s1milar 
measures in the recommended list and in which implementation is problematic; (2) 
projects which, although likely to be readily implemented, yield very small 
reductions and so are not worth a continuing effort to assure commitments to 
initiate; (3) projects for which the benefits are uncertain although likely to be 
small. Greater experience with this type of project in other regions or in local 
pilot projects may be necessary before inclusion in the SIP revisions can be 
recommended. 

The Contingency Plan discussed in Section 3./.f. explains how DVRPC will use the 
reserved measures in the event of a shortfall in "reasonable further progress" 
toward attainment. The reserved measures themselves are discussed in Appendix 
B, as they apply to Pennsylvania and New Jersey. 

Rejected strategies, the third category are those which are clearly inferior as 
methods to reduce emissions or are impractical to initiate before 1987. They 
appear to fall into one of the five types: (1) those which could provide substantial 
ernission reduction but which are politically, institutionally or financially infeas­
ible, e.g., gasoline rationing or one-way bridge tolls; (2) those which might allow 
some small benefits but which face considerable opposition, e.g., limiting 
restrictions on right-tum-on-red; (3) those which yield negligible or unquantifiable 
air quality benefits, e.g., walkways or traffic information signs; (/.f.) those which are 
believed to result in emission increases, e.g., dial-a-ride services; and (5) those 
whose application is preempted by existing, similar projects; e.g., the Chestnut 
Street Transitway in Philadelphia and the State Street Mall in Trenton may have 
exhausted the application of auto-restricted zones for the region's central business 
districts. Rejected measures are described in Appendix C. 

Four of the recommended strategies are projects which were included in the 1979 
SIP Revision for Pennsylvania but which have been delayed past 1982. (Reference 
28, pp 3-3, 3-/.f.) These projects are listed below with indication of the changes in 
schedule. They also include revised emission reductions which have been calculated 
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again to reflect lower population projections, MOBILE 2 em1Ss1on factors and a 
more precise estimate of their impact on modal switches and vehicle-miles of 
travel. 

Center City Commuter Connection 

o Description of project now includes ancillary projects Market Street 
East Intermodal Connection (TIP 11133), Market Street East Joint De­
velopment (TIP 11151) and Commuter Railroad Facilities Coordination 
(TIP 112388) in addition to tunnel (TIP 11406). 

o Schedule is extended to July 1984 from December 1983. 
o Auto VMT reduction/day is now 109,000 rather than 145,000. 
o HC reduction is now 197 kg/day in 1985 instead of 550 kg in 1983. 
o Cost is now $460M instead of $307M. 

Airport High Speed Line 

o Project now includes Eastwick and Civic Center Stations 
o Opening is extended to December 1983 from 1982. 
o Auto VMT reduction/day is now 30,000 rather than 34,000. 
o HC reduction is now 44 kg/day in 1984 rather than 145 kg in 1982. 
o Cost is now $114M instead of $73M. 

Newtown Commuter Rail Line Electrification 

o Schedule is extended to 1987 from 1982. 
o Auto VMT reduction/day is now 21,600 instead of 104,000. 
o HC reduction is now 31 kg/day in 1987 rather than 391 kg in 1982. 
o Cost is now $12M instead of $3.6M. 

Route 66 Trolley Line Extension 

o Schedule is extended to 1983 from 1982. 
o Auto VMT reduction/day is now 4,500 rather than 6,000. 
o HC reduction is now 13.7 kg/day in 1983 instead of 27 kg in 1982. 
o Cost is now $2.6M instead of $519,000. 

The list which follows indicates the disposition of each of the strategies DVRPC 
has studied. "REC" indicates the measure is recommended for inclusion in the SIP 
of either Pennsylvania {PA) or New Jersey (NJ), as shown. "RES" indicates a 
"reserved" measure for possible future implementation in one of the states. "REJ'' 
indicates the measure is rejected as reasonably available in both states. Categories 
beginning with an {A) or (B) are prescribed in the law. (C) indicates new measures 
not mentioned in the law. 
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I 
INDEX OF I AIR QUAUTY CONTROL STRATEGIES 

Categorized as in the 1977 Amendments to the Clean Air Act, Section 108(f)(l) I 
DisJ2osi tion 

I Project category /project name REC RES REJ State Page 

(A)(i) MOTOR VEHICLE EMISSION INSPECTION 

I AND MAINTENANCE (By agreement, the 
responsibility of the states, and not DVRPC) 

(A)(H) VAPOR EMISSION CONTROL FOR FUEL I TRANSFER OR STORAGE (By agreement, the 
responsibility of the states, not OVRPC) 

(A)(iii) IMPROVED PUBUC TRANSPORTATION I 
New Commuter Rail Vehicles X PA A-1 

I New Rapid Transit Vehicles X PA 2-20 
New Rapid Transit Vehicles, Supplementary 

Order X PA A-1 

I New Light Rail Vehicles X PA 2-22 
New Light Rail Vehicles for North Phila-

delphia and the Norristown Line X PA A-12 
New Buses X PA 2-2f4. I Rehabilitated Rapid Transit Vehicles X PA A-1 
Rehabilitated Light Rail Vehicles X PA A-12 
Rehabilitated Buses X PA A-2 I SEPTA Rapid Transit and Commuter Rail X B-1 

Vehicle Overhaul 
Premium Bus Service X PA A-2 

I Park-and-Ride Express Bus Service X PA A-ll 
Park-and-Ride Express Bus Service X NJ 2-62 
Woodbury and Turnersville Park-and-Ride X NJ 2-64 

I New Bus Routes X NJ A-13 
Shuttle Service between State Offices X NJ A-19 
Improved Bus ~rvice Frequency and Route X PA A-3 

Modifications I Improved Bus Service Frequency and Route X NJ A-13 
Modifications 

Extension of NJT Route in Philadelphia X NJ 2-58 I Extension of Norristown Commuter Rail Line X PA B-30 
Newtown Commuter Rail Line Electr ifica- X PA 2-3f4. 

tion (also in 1979 P A SIP) 

I Further Electrification of Rail Lines X B-1 
Route 66 Trolley Line Extension (also 1979 X PA 2-32 

PA SIP) 

I Park-and-Ride Express Bus Service for Trenton X NJ A-19 
New Buses X NJ 2-50 
Rehabilitated Buses X NJ 2-.52 
Route Y and .59b Electrification X PA A-3 I 

I 
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I 
I DisEosi tion 

REC RES REJ State Page 

I Commuter Rail Infrastructure Improvements X PA A-4 
SEPT A Rapid Transit and Light Rail Infra- X B-2 

I structure Improvements 
PATCO Infrastructure Improvements X B-2 
Rapid Transit and Light Rail Station Renovation X PA 2-26 

I Frankford El Reconstruction and Station X PA A-4. 
Renovation 

Market Street West Station X PA A-4 

I 
30th Street Commuter Rail Station X PA A-5 
Suburban Commuter Rail Station Renovation X PA A-5 
Regionwide Shelters and Signs X PA 2-28 

I 
Bus She! ters X NJ A-13 
Bus Stop Signs and Marketing Program X NJ A-14 
Bus Stop Relocation X PA A-5 
Bus Stop Relocation X NJ A-14 

I Camden Transportation Center X NJ A-17 
Coordination of Transit Service X PA A-6 
Coordination of Transit Service X NJ A-14 

I Two-Way Bus Radios X NJ 2-54 
Improved On-Time Performance X NJ 2-56 
Transit Safety and. Security X PA 2-30 

I 
Transit Promotional Programs X PA A-6 
Differential Peak/Off-Peak Fare Structure X B-2 
.Seasonal Fare Reduction X PA A-ll 

I 
Free Intra-CBD Rides on All Regularly X B-4 

Scheduled Buses 
Transit Permit X PA A-6 
Transit Fare Prepayment for SEPTA Transit X B-5 

I System 
Discounted Multi-Zone Monthly Pass Program X NJ A-15 
Rationalization of NJT Fare Structure X NJ 2-60 

I SEPT A Rapid Transit and Light Rail Fare Col- X B-5 
lection System 

Replacement of PATCO Station Ticket Vending X B-5 

I Equipment 
Improved Management-Labor Relations . X B-5 
Demand-Responsive {Dial-a-Ride) Service X B-6 

I 
Subscription Feeder Service to Transit Stations X B-7 
Shuttle to Activity Centers X B-8 
Use of School Buses for Other Purposes X B-8 
Taxis Operating as Jitneys X B-9 

I Register-Ride Program X B-10 

(A)(iv) EXCLUSIVE BUS AND CARPOOL LANES 

I AND AREAWIDE CARPOOLS 

Preferential Signals for Transit Vehicles X PA A-7 

I Exclusive Lanes for Transit Vehicles X PA A-7 
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l. 
I 

'I Diseosi tion 
REC RES REJ State Page 

I (A)(lx) PROGRAMS TO LIMIT ROADS/ AREAS TO 
PEDESTRIANS OR NON-MOTORIZED VEHICLES 

I Pedestrian Malls X B-14 
Walkways X B-12 

I (A)(x) EMPLOYER PROGRAMS TO ENCOURAGE HOY, 
.TRANSIT, BICYCLING, AND WALKING 

I Employer-based Subsidized Transit Pass Program X PA A-8 

(A){xi) BIKE LANES AND SECURE BICYCLE 

I STORAGE 

Preferred Bicycle Route Map X PA 2-44 

I Preferred Bicycle Route Map X NJ 2-72 
Other Bicycle Measures X PA 2-46 
Bicycle Planning and Design Guidelines X NJ 2-74 

I (A)(xii) STAGGERED WORK HOURS 

~ 
Flextime Promotional Effort X B-24 

(A)(xiii) DIFFERENTIAL ROAD USER CHARGES/ 
TOLLS 

~ Reduced Bridge Tolls for High-Occupancy X PA A-9 
Vehicles 

E Reduced Bridge Tolls for High-Occupancy X NJ A-16 
Vehicles 

i (A)(xiv) EXTENDED IDLING CONTROL 
(See (C)( vi) OTHER EDUCATIONAL PROGRAMS 

I 
(A)(xv) IMPROVEMENTS IN TRAFFIC CONTROL 

Construction of Missing Highway Links X B-19 
One-Way Streets X B-19 

I Roadway Improvements X B-20 
Synchronized Traffic Signals X PA A-9 
Synchronized Traffic Signals X NJ A-16 

I Intersection Improvements X PA A-10 
Intersection Improvements at CO Hot Spots X NJ 2-76 
Other Intersection Improvements X NJ A-16 

I Left-Tum Restrictions X B-21 
Elimination of Four-Way Stops X B-21 
Relaxed Restrictions on Right-Tum-on-Red X B-21 

I 
Blinking Signals during Late Night Hours X B-21 
Advance Traffic Information X B-22 
New and Improved Information Signs X B-22 

I 
Uniform Bridge Tolls X B-11 
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DisEosi tion I REC RES REJ State Page 

One-Way Bridge Tolls X B-12 I 
(A)(xvi) CONVERSION OF FLEETS TO CLEANER 

I ENGINES AND FUELS: FLEET OPERATIONAL 
CONTROLS 

(See Route Y and .59b Electrification under IMPROVED I PUBLIC TRANSPORTATION) 

(A)(xvii) RETROFIT EMISSION CONTROL ON I VEHICLE (By agreement, the responsibility of the 
states, and not DVRPC) 

I (A)(xviii) REDUCE COLD START EMISSIONS 

(See (C)( vi) OTHER EDUCATIONAL I PROGRAMS) 

(B) EPISODIC CONTROLS X B-2.5 I 
(C)(l) LAND USE CONTROLS 

High-Density Development Adjacent to Transit X B-26 I 
Review of Development Plans for Indirect X B-26 

Sources 

I (C)(ii) TEENAGE DRIVING 

Reduced Student Driving X B-26 I Equalization of State Minimum Driving Age X 8-27 

(C)(iii) GASOUNE RATIONING X B-27 I 
(C)(iv) AUTOMOBILE PRICING MEASURES 

Increased Fuel Taxes X B-28 I 
Increased Registration Fees X B-29 
Increased Driver License Fees X B-29 

I (C)(v) CONTROLS ON TRUCK MOVEMENT 

Restricted Truck Deliveries X B-20 I Consolidation of Freight Terminals X B-18 

I 
I 
I 

2-18 



I 
I 
I 

DisEosition 

I 
REC RES REJ State Page 

(C)( vi) OTHER EDUCATIONAL PROGRAMS 

I 
Educational Program (to Eliminate Unnecessary X PA 2-48 

Trips, Reduce Idling and Cold Start Emissions) 
Educational Program (to Eliminate Unncessary X NJ 2-78 

I 
Trips, Reduce Idling ~nd Cold Start Emissions) 

I 
I 
I 
~ 

~ 

~ 

~ 

I 
I 
I 
I 
I 
I 
I 
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PROJECT PA: 3-1 

NEW RAPID TRANSIT VEHICLES 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

This project involves the purchase of 125 new rapid transit 
cars for the Broad Street Subway, and some maintenance 
equipment and shop alterations for servicing the new cars. 
The acquisition of modern attractive, air-conditioned, high­
performance vehicles, replacing obsolescent f.l.f.l.- to 51.f.-year 
old subway cars, will provide a sufficient number of cars 
to operate the line. 

The new cars will operate on the Broad Street and Ridge 
Avenue lines in Philadelphia. 

Production cars should begin to arrive in March, 1982; all 
vehicles should be in service by March, 1983. 

Person-trip reduction/ day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
28,172 

101,853 
5,500 

The improved acceleration of the new cars will 
allow a reducvon in running time on Broad Street 
by 11 minutes, resulting in a 16.296 decrease in line­
haul time for users. Also, the availability of more 
cars will allow reduced headways during peak hours, 
and improved reliability of ~he equipment will result 
in decreased headway variability. Both factors 
will reduce waiting time, and hence total trip time. 

Kg/day HC reduction in July: 
1982 1983 1981.f. 1985 1986 1987 

0 311.6 253 219.1 191.f..2 175.7 

Kg/ day CO reduction in December 1 983: 
" " " " " 1987: 

Kg/day NOx reduction in 1987: 

Land use: 

4311.f..6 
2764.8 

171.f..9 

Upgrading of the Broad Street subway may favor 
increased high-density development along the line. 

Economic: 
None cited. 
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Regional 
development 
impacts (cont'd) 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Social: 
The development of more attractive and comfortable 
equipment, with more seating and standing room 
provided during rush hour (more and/or longer trains) 
should be instrumental in increasing passenger respect 
for the Broad Street line, and may help reduce in­
cidents of vandalism. Improved safety allowed by 
the new cars wiH help to overcome the fear some 
passengers have of using the subway. 

Environmental: 
None cited. 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$ 88,078,000 
$ 19,93.5,000 

3 666 000 
111 '679' 000 

30 years 
$ 3,722,633 
Not available (1) 
Not available 

Notes: (1) Although increased operating speeds will allow 
more productive use of train crews, decreased load 
factors may result in an increase in operating and 
maintenance costs as more and longer trains are 
run. Air conditioning may result in an increased 
power demand. The operation of modern equipment 
will allow reduced materials costs, as it will no 
longer be necessary to fabricate obsolete parts in 
SEPT A shops. 

Total annual project cost/kg HC reduced 
in 1987: $21,187 (Capital costs only) 

The City of Philadelphia will be responsible for purchasing 
the new cars; SEPT A will be responsible for their operation. 

Philadelphia Department of Public Property will commit 
to placing all 12.5 cars into operation. See Appendix D. 

Reference 1, pp. 2-20 to 2-23, 2-29, 3-2 to 3-4 
Reference 23, p. 8 
Reference 2.5, pp. 7, 43 
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PROJECT PA: 3-2 

NEW LIGHT RAIL VEHICLES 

Description 

Sites 

Schedule 

Transportation 
impacts 

Emissions 
impacts 

This project includes the purchase of 14-1 light rail vehicles, 
of which 112 would operate on the SEPTA City Division, 
replacing 4-0- to 50-year old air-electric PCC cars. The 
other 29 cars on this order would be for the Red Arrow Di­
vision, replacing Master Unit, Brilliner, and PCC-derived 
equipment (respectively 50, 4-1, and 33 years old). 

The new cars will result in greatly improved amenity and 
comfort, with improved suspension, lighting, air-conditioning, 
and picture windows; train operation is permitted, allowing 
higher capacity in the trolley subway. In addition to the 
car orders, the project also includes a new carhouse at Island 
and Elmwood, and a new Woodland depot facility to aid 
in maintaining the new cars on the City Division; new sub­
stations on the Red Arrow, and a new power control center, 
for greater system reliability. 

The first order of City Division cars will operate mainly 
on subway-surface routes 10, 11, 13, 34, and 36, which serve 
West Philadelphia; some may be used on surface routes else­
where in the city. The new Red Arrow cars will run on 
the Media and Sharon Hill lines. 

The order will be complete in January, 1982. 

Person-trip reduction/day · 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
1839 
3254-
176 

Low speed acceleration of the new cars is set at 
a lower rate than for PCC cars (for passenger com­
fort), but acceleration at higher speeds is better. 
Travel time impacts should be minor and would 
vary by route; there may be a slight speed improve­
ment in the subway and on the suburban lines. 

Kg/day HC reduction in July: 
1982 1983 1984- 1985 
20.9 15.8 12.9 . 11 

1986 
9.7 

1987 
8.6 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in 1987: 

2-22 

34-3.9 
202.8 

6.3 
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Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Land use: 
None cited. 

Economic: 
None cited. 

Social: 
The deployment of more attractive, comfortable, 
and reliable equipment should be instrumental in 
increasing passenger respect for the system and may 
help reduce incidents of vandalism, a problem on 
the City Division. 

Environmental: 
None cited. 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$121,.358,000 
$ 25 ' 281 ' 000 
$ 5,058,000 
$151,697,000 
30 years 
$ 5,056,567 
Not available (1) 
Not available 

Notes: (1) Air conditioning may result in increased power 
demand; maintenance costs should be reduced, as 
modern cars will replace obsolescent equipment. 

Total annual project cost/kg HC reduced 
in 1987: $587 '97.3 

SEPT A will implement the acquisition of the new cars and 
will be responsible for their operation. 

SEPT A will commit to replacing equipment on the subject 
routes. See Appendix D. 

Reference 1, pp. 2-20 to 2-2.3, 2-29, 2-31, .3-4 to 3-7 
Reference 25, p. 7, 19, 41, 43 
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PROJECT P A: 3-3 

NEW BUSES 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

This project involves the purchase of 300 Advanced Design 
Buses (ADBs) in 1981, and 750 additional new standard (35' 
and 40') city buses from 1982 to 1986. These acquisitions will 
decrease the mean age of the fleet, and allow a number 
of worn-out buses built in the 1960s to be retired. The 
ADBs will have sealed picture windows and full c~imate 
control, allowing improved comfort. Although the exact 
design of the following orders is not finalized, it is certain 
that they will have ample air-conditioning and represent 
a styling improvement over the buses they replace. 

The new buses would be used on the City, Frontier and Red 
Arrow Divisions. 

The 300 ADBs will arrive in 1982; following that, 150 new 
standard buses will arrive each year for a five year period. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
24,934 
40,278 

2,175 

With more reliabile equipment, a considerable im­
provement in on-time performance, with reduced 
headway variability, is anticipated; this will reduce 
total trip time. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 1986 
48.2 56.7 72.3 84.1 96 

1987 
106.9 

Kg/ day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in 1987: 

Land use: 
None cited. 

Economic: 
None cited. 

Social: 

1,318.7 
2,510.8 

78.1 

The deployment of modern, attractive vehicles, 
with fewer breakdowns, will be instrumental in in­
creasing passenger respect for the system, and may 
help reduce incidents of vandalism. 

Environ mental: 
None cited. 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

I 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&:M costs 
Total annual project cost 

$190,989,600 
$ li.0,079' 2ll.ll. 
$ 7,877,156 
$238,9ll.2,000 (1) 
15 years 
$ 15,929,ll.67 
Not available (2) 
Not available 

Notes: (1) Includes impact of inflation on orders after 1982. 
(2) Better overall performance than that of the 
R TS ll Advanced Design Buses already on the property 
is anticipated, with better air-conditioning system 
design; however, the increased use of air-conditioning 
should increase fuel costs as compared to the new­
look buses replaced. The new equipment should 
result in reduced maintenance costs. 

Total annual project cost/kg HC reduced 
in 1987: $1ll.9,013 (Capital costs only) 

SEPTA will be responsible for procuring the 300 AOBs, 
and 300 standard buses. PennOOT will coordinate the 
acquisition of ll.50 additional standard buses, as part of 
a cooperative Statewide Bus Pool program. SEPT A will 
be responsible for operating buses. 

SEPTA will commit to purchase buses as indicated in 
schedule. See Appendix D. 

Ref. 1, pp. 2-20 to 2-23, 2-31, 3-7 to 3-8 
Ref. 2.5, pp. 19,ll.2,ll.ll. 
Ref. 26, pp. 33,70,7ll. 
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I 
PROJECT PA: 3-4-

RAPID TRANSIT AND LIGHT RAIL STATION IMPROVEMENTS I 
I Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

In this project, a number of Broad Street, Market-Frankford, 
and subway-surface line stations and several related concourse 
areas would be renovated. The improvements made would 
include new vandal-proof floor, wall, and ceiling surfaces, 
renovated platforms, better lighting, improved graphics (signs I 
and maps), benches and other passenger amenities, glass barrier 
walls, and better waterproofing. Security improvements would I 
also be made, such as elimination of obstacles and underutilized 
space, provision of stairs with straight runs (without blind turns), 
and relocation of fare booths for better surveillance. At 

I 8th and Market, the concourse improvements would better 
integrate the Market-Frankford and PA TCO stations; at 
Columbia Station at Temple University, a landscaped courtyard, 
continuous with the campus pedestrian mall, would be built into I 
the subway entrance, with good visibility and lighting. Overall, 
these improvements would enhance safety and security, and present 
a clean, modern, attractive appearance to users. I 
Eight Market-Frankford line stations are included in this project, 
thirteen stations of the Broad Street Line and eight station on I 
the subway-surface line. The center city concourse and 
the north and south ends of the 8th Street concourse would also 
be included. 

1 The Columbia Station and 8th Street concourse work should 
be completed by the end of 1984- while the balance of the 
Broad Street stations will be completed by the end of 1983; I 
work on the Market-Frankford line and subway-surface improve­
ments would be completed in 1985. 

Person-trip reduction Ida y 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
3372 
15,078 
814-

The 8th Street concourse improvements would in­
corporate an elevator between the Market Street 
subway and PATCO station levels, allowing a small 
walking time reduction for about 1696 of riders at 
that point; it is assumed that future walkways from 
other subway stations to activity centers would 
also reduce some walking time. 

Kg/day HC reduction in July: 
1982 1983 1984- 1985 
29.5 34- 37.2 34 

1986 
30.2 

1987 
27.4 

Kg/day CO reduction in December 1983: 
" " " " " 1987: 

Kg/day NOx reduction in 1987: 

489.8 
461.7 

26.2 

I 
I 
I 
I 
I 
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I 
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Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost eff~tiveness 

Responsibilities 

Commitments 

References 

Land use: 
The upgrading of rapid transit station facilities 
may help increase high-density development at some 
stations, especially along Market Street. 

Economic: 
None cited. 

Social: 
Brightly-lit, aesthetically-designed stations with 
improved security will greatly improve the image 
of the rapid transit system, may reduce incidents 
of vandalism, and should reduce the fear some riders 
have of using the system. 

Environmental: 
None cited. 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Annual O&M costs 
Total annual project cost 

$ 18,128,000 
$ 3,439,000 
$ 1,093,000 
$ 22,660,000 
30 years 
$ 755,000 
Not aval1able (1) 
Not available 

Notes: (1) Some maintenance costs would be reduced, as 
graffiti-proof surfaces would be used extensively. 
However, routine maintenance activities may be 
increased, in keeping with the new image of the 
system. Increased lighting levels and air-Conditioning 
requirements may result in a small increase in 
power consumption. 

Total annual project cost/kg HC reduced 
in 1987: . $27,567 (Capital costs only) 

The City of Philadelphia will be responsible for implementing 
the 8th Street concourse and Columbia station improvements; 
SEPT A will be responsible for the other improvements men­
tioned above. SEPTA will be responsible for operation of 
all of these stations. 

SEPT A will commit to completing programmed improvements 
to the Broad St. Line (except Columbia), subway-surface, and 
Market-Frankford Line stations. The Philadelphia Department 
of Public Property will commit to completing the Columbia 
Station and 8th Street Concourse improvements. See Appendix D • 

Ref. 1, pp. 2-20 to 2-23, 2-33 to 2-34, 3-14 to 3-17 
Ref. 24, pp. 42, 45 
Ref. 25, pp. 8-9, 20, 42-43, 46 
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PROJECT PA: 3-5 

REGIONWIDE SHELTERS AND SIGNS 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, shelters and signs would be installed at heavily 
used bus stops within the SEPT A service area. The shelter 
would have a roof and three transparent sides, and would 
provide information on which bus routes use the bus stop 
in that location. This project would improve the comfort 
of surface transit travel during bad weather conditions, 
and improve bus route identity, eliminating much of the 
c;onfusion casual users and potential regular riders exper­
ience when stops are not well marked. 

250 to 300 localities within the five-county area. 

This project is already underway, and will be 25% complete 
by the end of 1981. Work will continue through 1987. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

Kg/ day HC reduction in July: 
1982 1983 198~ 1985 
6.8 6.8 7 7.2 

1986 
7.3 

1987 
7.~ 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in 1987: 

Land use: 

None 
1729 
2793 
151 
None 

1~8.8 
17~.1 

5.4 

The image created of more permanent bus stops 
may impact some location decisions, but only to 
a very small extent as compared to permanent 
transit rights-of-way. 

Economic: 

Social: 
None cited. 

Improved signing may remove much of the uncertainty 
felt by users waiting at bus stops, especially in bad 
neighborhoods. 

Environmental: 
None cited. 

I 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

ResponsibiH ties 

Commitments 

References 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&:M costs 
Total annual project cost 

$1,575,000 
$ 313,000 
$ 112,000 
$2,000,000 
10 years 
$ 200,000 
Not available (1) 
Not available 

Notes: (1) There will be a small annual cost for repair and " 
replacement of damaged shelters and missing signs; 
there· may be a small increase in operating (power) 
costs where lighting is provided. 

Total annual project cost/kg HC reduced 
in 1987: $27,027 (Capital costs only) 

SEPTA would probably be responsible for installation and 
upkeep of signs and shelters. 

The DVRPC Board commits to encourage local public 
officials, working with SEPT A, and others to pursue 
implementation of this project. (Currently the project 
is not in the Transportation Improvement program.) See 
0 VRPC's adoption resolution in Appendix 0. 

Reference 1, pp. 2-20 to 2-23, 2-34, 3-18 
Reference 25, p. 23 
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PROJECT PA: 3-6 

TRANSIT SAFETY AND SECURITY 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) . 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, all Philadelphia subway and elevated stations 
would be equipped with closed circuit television (CCTV) 
cameras. These would be monitored from a centrally-located 
facility, allowing audio and visual communication with police. 
Lighting levels at stations would be adjusted to permit 
good TV picture resolution. A push-button police alarm, 
with micrqphones and speakers, would also be installed at 
stations. Finally, a fire prevention system would be built 
into the subways, including tunnel lighting, smoke detection 
devices, and emergency exits. These features would greatly 
improve passenger safety and security on the rapid transit 
and subway surface systems. 

The safety and security systems described here would be 
installed in the Broad Street subway (except for the four 
stations which are already equipped with CCTV), on the 
Ridge Street spur, along the Market-Frankford subway-elevated 
line, and on underground portions of the subway-surface 
system. 

Work on this project was begun during 1981, and should be 
complete in 1982. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts 

Kg/day HC reduction in July: 
1982 1983 1984- 1985 

14-3.8 113.8 99.1 
1986 
75.5 

1987 
79.8 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in 1987: 

Land use: 

None 
13,212 
4-4-,595 
2,4-08 
None 

2138 
1318 

77.3 

Increased use of the subway system because of im­
proved safety and security may result in increased 
high-density development in the vicinity of subway 
stations. 

Economic: 
None cited. 

... "' .. 
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RegionaJ 
development 
impacts (cont'd) 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Social: 
This project would greatly increase public confidence 
in the system, by reducing the present high level of 
crime and vandalism in the subways, and by alleviating 
fear of fires and other accidents which may stall 
trains and trolleys between stations underground. 

Environmental: 
· None cited. 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$19,651,000 
$ 4-,095,000 
$ 818,000 
$24-,564-,000 
30 years 
$ 818,800 
Not available (1) 
Not available 

Notes: (1) Operating costs would include salaries for the 
camera surveillance team and any additional police 
personnel, and a small (probably negligible) increase 
in power to operate the electronic systems. There 
would be some additional maintenance costs entailed 
in the operation of cameras and other systems; but 
some savings would be realized from reduced incidents 
of vandalism on SEPT A property. 

Total annual project cost/kg HC reduced 
in 1987: $10,648 (Capital costs only) 

The City of Philadelphia would be responsible for the implementa­
tion of the security system. SEPTA would be responsible 
for the installation of the safety system, and for the operation 
of both systems. 

Philadelphia Department of Public Property commits to com­
pletion of the installation of the CCTV system; SEPT A commits 
$2.5 million toward completion of its programmed safety improve­
ments. See Appendix 0. 

Ref. 1, pp. 2-34, 2-35, 3-18 to 3-20 
Ref. 25, p. 8 
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PROJECT PA: 3-9 I 
ROUTE 66 TROLLEY UNE EXTENSION I 
Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Air quality 
impacts 

In this project, the Route 66 trackless trolley would be ex­
tended 2.3 miles along Knights Road, providing a more direct 
connection between the rapidly-growing Morrell Park and 
Parkwood Manor areas and the Frankford Elevated Line. 
Better access would be provided to the CBD, as well as 
to shopping areas along Frankford Avenue. Better access 
would also be provided to the Frankford Hospital Branch 

I 
I 

and to the Liberty Bell Race Track. 

From the present terminus of the Route 66 trolley at City I 
Une, along Knights Road, to Mechanicsville Road, in Parkwood 
Manor. I 
The Route 66 extension is expected to be in operation by 
the summer of 1984. Although work has not yet begun on 
the overhead along Knights Road, a number of improvements 
have been made on other portions of Route 66 that will 
greatly facilitate service on the extension. The single (re­
versible) express wire south of Cottman, which was in bad 
need of repair, has been replaced by double express wire 
(over the median highway lane in both directions), allowing 
faster operation with fewer dewirements and the ability 
to deadhead coaches more rapidly. The double express wire 
has been extended from Cottman to Rhawn, allowing faster 
express runs to the Knights Road section. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
829 
4528 (1) 
244.5 

The new route would provide more convenient service 
than the Route 20 bus, which presently services 
the same communities from Academy Road, Yz to 
1 mile to the west of Knights Road. In addition 
to the reduced walking time for many users, better 
off-peak and weekend schedule frequencies would 
be provided by Route 66. 

Note: (1) An average trip length of 7.1 miles is used, as 
it is assumed that most new riders already use the 
Frankford El, and drive their cars to the Frankford 
and Bridge Park-and-Ride Lot. A few of the new 
trolley riders may be new el riders also, balanced 
out by a small number of new local trolley riders 
to points along Frankford Avenue. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 

13.7 11.2 9.7 
1986 
8.6 

1987 
7.8 

Kg/day CO reduction in December 1983: 
" " " " " 1987: 

Kg/day NOx reduction in December 1987: 

? ~? 

190.5 
122.9 

7.8 
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Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Land use: 
None cited 

Economic: 
None cited 

Social: 
The reduced noise and emissions, and superior route 
identity provided by trackless trolleys would be 
instrumental in improving rider confidence in the 
system. 

Environmental: 
·None cited 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$2,112,000 
$ /4.40,000 
$ 88,000 
$2,640,000 
30 years 
$ 88,000 
Not available (1) 
Not available 

Note: (1) There would be some additional power, maintenance, 
and labor costs associated with the expansion of 
trackless trolley service. As compared to buses 
from which riders may be diverted, or a substitute 
bus service, trackless trolleys have lower vehicle 
maintenance costs, but some additional maintenance 
of way costs. 

This is primarily a transportation improvement project. 
The annual project cost/kg of HC reduced is $11,282 (capital 
costs only) 

The City would be responsible for the extension of overhead 
wire and other facility changes along Knights Road, and 
SEPTA for operating the expanded service. 

Philadelphia Department of Public Property reaffirms its 
commitment made in the 1979 SIP to complete the project. 
See Appendix D. 

Reference 1 
Reference 2.5, p. 9 
Reference 26, p. 56 
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PROJECT PA: 3-10 

I 
I 

NEWTOWN COMMUTER RAIL LINE ELECTRIFICATION 

I 
I 
I 
I 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Air quality 
impacts 

Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

In this project, the Newtown Commuter Rail line would be 
electrified, with a track connection to the West Trenton 
Line at Bethayers. This would allow the elimination o:f the 
present transfer from Newtown trains to CBD-bound electric 
trains at Fox Chase. An increase in service is also assumed; 
sixteen trains per week day are to be scheduled in each 
direction. 

The section of the Newtown Line to be electrified extends 
from Bethayers to Newtown in lower Bucks County. The 
section from Bethayers to Fox Chase, including the Walnut 
Hill Station, would be abandoned. 

Presumed to be completed in 1987 

Person-trip reduction Ida y 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
GalJons of gasoline saved/day 
Travel time impacts: 

None 
700 
21,600 
1166 

The elimination of the transfer at Fox Chase would 
save two minutes of travel time on CBD-bound trips. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 1986 1987 

31.3 

Kg/day CO reduction in December 1983: 0 
" " " " It 1987: 481 

Kg/day NOx reduction in December 1987: 41 

Land use: 
None cited 

Economic: 

Social: 
None cited 

The provision of a direct trip from the Newtown 
Branch to Philadelphia would improve the comfort 
and convenience of traveJ on the affected corridor. 

Environmental: 
None cited 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 

s 9,6oo,ooo I 
$ 2,004,000 
$ 396,000 
$12 ' 000 ' 000 (1) 
30 years I 

I 
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Capital and 
operating costs 
and funding 
sources 
(cont'd) 

Cost effectiveness 

Responsibilities. 

Commitments 

References 

Annualized capital cost 
Change in annual 0& M costs 
Total annual project cost 

$ 400,000 
Not available 
Not available 

Note: (1) Costs taken from SEPT A's current Capital Program 
reported as in DVRPC's Transportation Improvement 
Program. Testimony was received at the Public Hearing 
that these costs are too high and that the project could be 
completed, as planned, for less than half of this figure. 

This is primarily a transportation improvement project. 
The annual cost/kg of HC reduced in 1987 would be $12,780 
(capital costs only) 

SEPTA would be responsible for the electrification and track 
connection work and for operation of the service. 

Local and state matching funds are committed. Although the 
project is currently in their 1982-1987 Capital Program, SEPTA 
"is not in a position to make any firm commitment to (this 
project) at this time." See Appendix D. 

Reference 1, pp. 2-20 to 2-23 
Reference 23, p. 9 
Reference 26, p. 83 
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PROJECT PA: 4-1 

REGIONAL RIDESHARING PROGRAM 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

DVRPC conducts a ridesharing program which promotes 
carpooling, vanpooling, other paratransit options and a variety 
of incentives linking the ridesharing mode to other trans­
portation strategies, e.g., public transit passes and park­
and-ride arrangements. The marketing program is aimed 
at three distinct groups of commuters through: (1) employers, 
(2) community or residential groups, and (3) a public matching 
service at DVRPC. 

. , 

Promotional activities to spur partiCipation by these groups 
include: (1) personal contacts; (2) media advertising; (3) 
distribution of publications, brochures and manuals; (4) em­
ployee/group surveys; (5) computer matching of applicants; 
and (6) other technical assistance such as referrals or advice 
on more comprehensive transportation programs. 

The goal of this program is to provide every commuter in 
the region with as many convenient, cost-effective trans­
portation options as possible. 

Employer program: At all established employers in the 
five-county DVRPC region. Emphasis will be upon employers 
or groups of employers with 300 or more employees. How­
ever, DVRPC will respond to all requests for ridesharing 
promotional materials and surveys, regardless of size of 
company. 

Community/residential program: At all established community 
and residential groups in the five-county region. Emphasis 
will be upon community groups and residential clusters located 
in areas which generate a substantial number of trips, based 
on DVRPC county planning area trip generation data. 

Public program: Through a publicly advertised "car-pool" 
telephone line, DVRPC responds to all inquiries for com­
muter ridesharing matches. 

On-going and continuous through 1987 

Person-trip reduction/day 
Auto driver to auto passenger/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
18,500 
175,000 
9,450 

There would be a small increase in in-vehicle time 
for most users, and some waiting time at the home 
end of the AM trip. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 

I 
I 
I 
I 
I 
I 
I 
I 

Air quality 
impacts 

Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Kg/day HC reduction in July: 
1982 1983 1984 1985 

91 151 194 
1986 
230 

1987 
257 

Kg/ day CO reduction in December 1983: 1222 
" " " " " 1987: 3966 

Kg/day NOx reduction in 1987: 329 

Land use: 
Less parking space would be required 

Economic: 
Reduction in public/private cost for parking facil­
ities, savings in gasoline and auto operation cost 
to individual, favorable change in insurance rate 
structures and bank loan arrangements. 

Social: 
Reinforces community grass roots networks, improves 
employer/employee relations, improves transportation 
options available to commuters, instills conservation 
values, reduces dependency on individual automobile 
travel. 

Environmental: 
None cited. 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

Total annual project cost/kg HC reduced 
each day: 

None 
None 
None 
None 
5 years 
None 

$270,000 

$1050. 

OVRPC and member governments; social, business and com­
munity/residential organizations which agree to participate. 

DVRPC staff commits to submitting a work program each 
year through FY 1987 which includes a ridesharing program 
of sufficient scope to produce the projected emission reduction; 
PennDOT commits itself to a continuing program of ridesharing 
activities. 

Ref. 7 
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PROJECT PA: 6-1 

AIRPORT HIGH-SPEED LINE 

I 
I 
I Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, a high-speed, premium-service rail line would 
be operated from Penn Center to the Philadelphia Inter­
national Airport, using nine rehabilitated Silverliners with 
comfortable seats and luggage racks. This would replace 
the SEPT A airport bus service, which is slower and less 
comfortable. Stops would be made at 30th Street Station, 
and at two new intermediate stations at the Civic Center 
and at Eastwick. 

The new line would run from Suburban Station, through 30th 
Street and along the present Wilmington/Media route to 
Brill interlocking, and then follow a new route to the airport. 
The new line would also serve the proposed Civic Center (at 
Convention Avenue) and Eastwick Stations at 70 Street. 

The line is expected to be completed in late 1983 and in full 
operation by January, 1984. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
. 3,612 (1) 

29,989 
1619 

The new line would provide a faster route to the 
airport, shortening a 40-minute bus ride to a 20-
minute train trip during peak hours (off-peak, the 
bus trip takes 25 minutes, so the savings would be 
five minutes). Headways would be reduced from 
30 minutes to 20 minutes; and schedules would be 
unaffected by variations due to weather or traffic 
congestion which may cause unexpected delays in 
the bus service. The Civic Center Station would 
reduce walking time between 30th Street Station and 
the University area. 

Notes: (1) Diverted auto user trips include taxi rides for 
purposes of this analysis. 

Kg/day HC reduction in July: 
1982 1983 198~ 1985 

55.5 51.4 
1986 
47.4 

1987 
43.7 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in December 1987: 

-0-
672.5 

56.8 

I 
I 
I 
.I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Land use: 
Present airport roads and parking facilities are expected I 
to be overloaded by 1985; the new line could alleviate 
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Regional 
development 
impacts (cont'd) 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

the need to expand other airport facilities which 
would require more land area. The Eastwick station 
could have a minor impact on the area by increasing 
high-density development and other activity. 

Economic: 
The airport line would provide a cheaper alternative 
than taxi and limousine service for some airport 
users; and would be cheaper than long and short 
term parking. 

Social: 
If implemented, the airport line would make Philadel­
phia the second city in the U.S. (after Cleveland) 
with a direct airport rapid tran~it connection (with· 
no change to a shuttle bus at the airport). This 
would help to improve the city's image. 

Environmental: 
Diversion of future airport traffic to the rail line 
may lessen the demand for increased highway access 
to the airport, reducing damage to the wetlands 
nearby. 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$ 91,528,000 
$ 19,079,000 
$ 3,815,000 
$114,472 '000 
30 years 
$ 3,815,733 
$ 1 ' 741 ' 907 (1) 
$ 5,557,640 

Notes: (1) The original 1971 Airport Line figure represented in 
1981 dollars. It may be reduced by curtailing airport bus 
service. 

Total annual project cost/kg HC reduced 
in 1987: $127,177. This is primarily a transportation project, 

rather than an air quality project. 

The City of Philadelphia will be responsible for construction 
of the· Airport High-Speed Line; SEPT A will be responsible 
for operations. 

Philadelphia Department of Public Property reaffirms its 
commitment made in the 1979 SIP to complete the Airport 
High-Speed Line. In addition, the Department now commits 
to completion of the two intermediate stations. See Appendix D. 

Ref. 1, pp.· 2-19 to 2-23, 2-33, 3-13 to 3-14 
Ref. 17, pp. 5-6 
Ref. 25, pp. 20, 22, 25 
Ref. 26, p. 67 
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I 
PROJECT PA: 6-2 

CENTER CITY COMMUTER CONNECTION I 
I Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, a four-track tunnel would link the former 
Penn-Central and Reading commuter rail operations, with 
a new Market Street East Station. This would provide greater 
track capacity, and through routing of trains, with wider 
CBD distribution. In addition to tunnel and station construction I 
a number of related infrastructure improvements will be made. 

Passenger signing and information would be improved at 
the extant 30th Street and Suburban stations, with TV sur­
veillance at all CBD commuter rail stations. Finally, a 
sheltered connection would be provided to the 11th Street 
Market-Frankford line station; the latter would be refurbished, 
with new station interior surfaces, an improved pedestrian 
bridge, new lighting, graphics, and glass fence barriers. 

The new tunnel section would run from 9th Street to the 
existing Suburban Station at 16th Street; the new station 
will extend from lOth to 12th Street. The operation would 
also impact 30th Street Station, and allow through trips 
between the northern and western suburbs. 

The Center City Commuter Connection would become opera­
tional in 1984. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
8,419 
109,417 
5,909 

The ecce would provide greater convenience for 
commuters, with reduced walking time for some 
and elimination of a transfer to the subway (reducing 
waiting time) for others. The center door operation, 
and high platform loading at Reading Terminal will 
reduce loading and unloading time. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 1986 

5.6 4.6 197.0 176.3 
1987 
159.0 

Kg/day CO reduction in December 1983: 
11 II II II II 1987: 

Kg/day NOx reduction in 1987: 

Land use: 

78.2 
2,446 

207 

A major aspect of the project would be joint develop­
ment of transit and commercial/office space, including 
Gallery II, an extension of the existing shopping mall, 
Market East office space, and retail space beneath 
lOth and 11th streets, between the center city tunnel 
and the 11th Street subway station. 
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Regional 
development 
impacts (cont' d) 

Capital and . 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Economic: 
This project is expected to stabilize or reverse the 
declining retail strength of center city, providing 
more retail and office jobs downtown. 

Social: 
The CCCC improvements, with improved station 
attractiveness and security, would go a long way 
towards improving the public image of the high 
speed rail network serving the CBD, and would greatly 
improve the city as a place in which to live, work, 
shop, or visit. 

Environmental: 
None cited. 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual OdcM costs 
Total annual project cost 

$373,969,000 
$ 72,343,000 
$ 1.5,.586,000 
$461,894,000 (1) 
30 years 
$ 1.5,396,467 
- 4,631,040 
$ 10,769,427 (2) 

Notes: (1) Includes the !-year informational program 
(2) The ecce eliminates stub-end operation and 
various attendant labor-intensive maintenance duties 
which must presently be performed at Suburban 
Station and Reading Terminal. The through-routing 
of trains should allow more productive use of equip­
ment and train crews, reducing operating costs. 

Total annual project cost/kg HC reduced 
in 1987: $67,707. This is primarily a transportation project, not 

an air quality project. 

The City of Philadelphia would be responsible for the construc­
tion of the Center City Commuter Connection (the new 
tunnel and station), and the Market Street East Intermodal 
Connection and Joint Development. SEPT A would be re­
sponsible for facilities coordination, for car modifications, 
and f_or the public information program. 

Philadelphia Department of Public Property reaffirms its 
commitment made in the 1979 SIP to complete the project. 
See Appendix D. 

Ref. 1, pp. 2-31, 2-32 and 3-9 to 3-13 
Ref. 16, pp. 31-33 
Ref. 24, pp. 21,45 
Ref. 2.5, pp. 10, 13-14, 20, 44 
Ref. 26, pp. 48-49,.54 
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I 
PROJECT PA 7-1 

CENTER CITY PARKING POLICIES I 
I Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, Philadelphia will implement several comple­
mentary parking policies which will tend to reduce commuter 
trips to Center City. The first of these is to raise the parking 
meter rate to 7 5¢ an hour from 25¢ in order to reduce "meter­
feeding" by commuters and thereby encouraging a number 
of them to use transit instead. Also, 2500 new meters will 
be installed in Center and University Cities and an increase 
in enforcement will further reduce commuter use of on­
street parking. An increase in the number of tickets issued, 
a more effective towing program, use of "Denver Boot" 
for scofflaws and improved computer processing of tickets 
are parts of the enforcement program. These measures 

I 
I 
I 

will make on-street parking for readily available to the 
short-term parker. Although more trip makers may be encouraget 
to drive downtown, these trips will be later in the day and 
wilJ not contribute significantly to ozone formation or CO 
hotspots. 

Center City (river to river and South to Vine) and University 
City, Philadelphia 

All components assumed to be in effect by summer, 1983. 
$3 million has been budgeted for improved on-street enforce­
ment beginning July 1, 1982. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
521 
3,689 
199 

Less time will be consumed in cruising while searching 
for on-street parking. Slightly less congestion in 
CBD due to fewer auto commuters and enforce-
ment of parking regulations. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 1986 1987 

11.2 9.1 7.9 7 .o 6.3 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in December 1987: 

Land use: 

155 
100 

6.3 

The availability of inexpensive short-term parking 
in Center City will enhance its attractiveness for 
shopping 

Economic: 
City revenues will increase 

I 
I 
I 
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Regional 
development 
impacts (cont'd) 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Social: 
None cited 

Environmental: 
None cited 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in 0& M cost 
Total annual project cost 

$ 2 '250 '000 (1 ) 
$ 2 '250 '000 (1 ) 
15 years 
$ 150,000 
$-13,000,000 (2) 
$-12,850,000 

Notes: (1) Approximate cost of purchase and installation 
of 2500 new meters and adjustment for new rates 
to all existing meters 
(2)·Approximation. Assumes $12M in added revenues 
from increased issuance and collection of parking 
tickets and $3M in costs of enforcement. Also assumes 
an increase of $4M in parking meter revenue. 

The project is essentially free because revenues are greater 
than costs. 

The City of Philadelphia is responsible for all aspects of 
the project, the Department of Streets for installation of 
meter, the Department of Revenue for collection of parki~g 
fees and the Police Department for enforcement. 

A commitment is made for the City Administration to all 
aspects of the project. See Appendix D. 

Ref.· 8 
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PROJECT PA 11-1 

PREFERRED BICYCLE ROUTE MAP I 
I 
I 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

This project includes the preparation and distribution of 
10,000 copies of a map of Preferred Bicycle Routes for the 
urban portion of the Delaware Valley region. It is assumed 
that 7200 of the maps will be sold to the residents of Pennsyl­
vania. The availability of the map, which is designed for 
field use by bicyclists, will facilitate bicycle travel, especially 
for persons who would not use a bicycle because they are not 
familiar with alternative routes. The availability of ~his map I 
will increase commuter utiliziation of the bicycle mode and may 
also enhance ·recreational use. Impacts will be greater in summer 
months when weather for bicycle travel is best and when ozone I 
violations are most frequent. 

The index map below identifies the area covered by the map. Mol 
of the urbanized portion of the region is included. 

The map will be completed and published in summer 1982. 

Person-trip reduction/day 
Auto user to bicycle user trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
6,100 

12,200 
660 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Travel time for those switching from auto to bicycle will 
be increased overall. Those whose trips are in congested I 
locations may experience a reduction in travel time. 
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Emissions 
impacts 

Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Kg/ day HC reduction in July: 
1982 1983 1984 1985 
16 24 29 34 

1986 
35 

1987 
32 

Kg/day CO reduction in December 1983: 523 
II II II II II 1987: 762 

Kg/ day NOx reduction in 1987: 24 

Land use: 
None cited 

Economic: 
Operational cost savings for bicyclists 

Social: 
Improved physical fitness for bicyclists 

Environmental: 
Noise reduction associated with fewer auto trips 

Capital costs, federal 
Capital costs, state 
Capital costs, private 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$12,000 (1) 
$-0-
$ 5,000 (1) 
$17,000 (1) 
5 years 
$ 3,400 

$ 3,400 

Notes: (1) Costs are for 10,000 initial copies. A grant from 
Michelin Tire will permit printing on no-tear paper, 
enhancing the maps usable life. A fee for the map 
will generate revenue for distribution, updating and 
reprinting. 

This project produces a kg of HC reduction (each fair weather 
day in 1987) for each $77 invested. This measure is highly cost 
effective due to the relatively low cost and high rate of emission 
reduction. Reductions are high because each auto trip is replaced 
by a bicycle trip with zero emissions; all replaced trips are "cold 
starts." · 

The Greater Philadelphia Bicycle Coalition will be responsible 
for printing and disseminating the map and will be responsible 
for any revision and republication. 

Greater Philadelphia Bicycle Coalition commits itself to the 
above responsibilities. See Appendix D. 

Ref. 10 
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PROJECT PA 11-2 

OTHER BICYCLE MEASURES 

I 
I 
I 

Description 

Sites 

Schedule 

Transportation 
impacts ( 1987) 

Emissions 
impacts 

Regional 
development 
impacts 

The purpose of this project is to initiate capital improve­
ments to enhance bicycling conditions. The project is limited 
to those improvements already programmed and where they 
are thought to be significant in the number of persons who 
may be induced to use bicycles to commute to jobs. The 
only such improvement for which a commitf!lent could be I 
obtained at this time is a new phase of the Philadelphia-FHWA 
Transit Station Bicycle Locker program. In the program, some 
of the 292 lockers the City has installed at commuter stations I 
will be reJocted to places where, it is hoped, they will be better 
utilized. DVRPC will add other appropriate improvements 
as commitments are made. 

Throughout the Pennsylvania portion of the region, but pri­
marily within the city. 

The locker replacement program will be completed before 
the end of 1983. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time imp~cts: 

None 
14-0 
280 
15 

Travel time increase (in most cases) for those 
switching from auto to bicycle 

Kg/day HC reduction in July: 
1982 1983 1984- 1985 1986 

. 0.7 0.6 0.5 
1987 
0.5 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 7.6 

Kg/day NOx reduction in December 1987: 0.5 

Land·use: 
None cited 

Economic: 
May stimulate demand for bicycles and further lockers. 
May tend to reduce transit revenues. 

Social: 
Enc;ourages good health through exercise 

Environmental: 
Bicycling is quiter than automobile travel 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in O&M cost 
Total annual project cost 

- (1) 

- (2) 

Notes: (1) Public costs are limited to administrative costs 
of contracting with vendor 
(2) No continuing public cost; lockers are maintained 
by private vendor. 

Total annual cost per kg/day emission reduction: Not estimated 

The City of Philadelphia Department of Public Property 
is responsible for contracting with a vendor who will re­
locate, lease and maintain the lockers. 

The Department of Public Property is committed to the 
above responsiblli ties. See Appendix 0. 

None 
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PROJECT PA 19-1 

I 
I 

EDUCATIONAL CAMPAIGN TO REDUCE AUTOMOBILE EMISSIONS 

A campaign to raise awareness of efficient automobile driving I 
techniques, resulting in appreciable reductions in extended 

Description 

Sites 

Schedule 

Transportation 
impacts ( 1987) 

Emissions 
impacts 

Regional 
develqpment 
impacts 

idling and cold starts, and in better trip planning. The campaign I 
can be carried out in two phases, simultaneously or staggered. 
The first would emphasize driver education and direct mail 
advertising and promotion through automobile retailers; 
a second phase would include a media campaign featuring 
prominent spokespersons in television, radio and magazine 
public service announcements, and interviews. Eff.ectiveness 
of the campaign is dependent upon cooperation of public. It is 
estimated that 1096 of all drivers contacted will adopt efficient 
driving techniques. 

Phase 1: Driving courses administered regionwide (in both 
the Pennsylvania and New Jersey portions of the DVRPC 
region), retail promotion regionwide, direct mail and other 
promotion concentrated in areas with high trip incidence 
and where households with two or more cars are prevalent. 

Phase 2: Media campaign carried out regionwide, but targeted 
to specific- market segments to achieve wide exposure of 
efficient driving objectives. 

To be carried out 1984 through 1987. 

Person-trip reduction/day 
Auto driver to auto passenger trips/day 
Auto trip reduction/day 
VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

Kg/clay HC reduction in July: 
1982 1983 1984 1985 1986 1987 
0 0 61 105 140 167 

Kg/day CO reduction in December 1983: 
II II II II 1987: 

Kg/clay NOx reduction in 1987: 

Land use: 

20,640 
2,080 

15,876 
119,630 

6,lf.6lf. 
None 

0 
2,560 

218 

Emphasis on efficient trip planning may lead to 
different traffic distribution patterns in targeted 
areas. 

Economic: 
None cited. 
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Regional 
development 
impacts (cont'd) 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Social: 
Appeals to civic and personal values; advances greater 
public awareness of need for energy conservation; 
provides for adult educational opportunities; and 
may promote personal interactions among groups 
of people seeking solutions to shared problems. 

Environmental: 
None cited 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs; total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

Notes: (1) Cost for both states 

None 
None 
None 
Non~ 
5 years 
None 
$96,000 (1 )(2) 
$96,000 

(2) One third of costs assumed to be borne by private 
sources. 

Total annual project cost/kg HC reduced: $353 

DVRPC and member governments to define, develop and 
coordinate. Campaign carried out with assistance by and 
involvement of private sector. 

DVRPC staff commits to the preparation of a detailed 
work program to be submitted as part of the FY 1984 
Integrated Work Program; the OVRPC Board and PennDOT 
commits to considering the establishment of such a program. 
(Interest expressed by Keyston Triple A to be involved with 
driver education portion of campaign.) 

Ref. 11 
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PROJECT NJ: 3-3 

NEW BUSES 

Oeser iption 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

This project .includes the purchase of 16 short-haul transit 
buses for local use and 103 new long-haul commuter buses. 
The short-haul buses will be Grumman-Flexible 870 Advanced 
Design Buses, with improved sty ling, sealed windows, and 
complete climate control for improved comfort. Although 
the design of the long-haul buses is not finalized, it is assumed 
that they will have comfortable seating and air conditioning 
for greater passenger amenity. As the majority of the long­
haul buses are required for sea shore service on weekends 
during summer· months, approximately 80 will be available 
for weekday service on local and commuter routes. 

The 16 ADBs will be placed in service on local bus routes, 
as follows: 

Route A Camden-Audubon-Westmont (PATCO)-Cherry 
Hill Mall 

Route C Cramer Hill-Camden-Pennsauken 
Route E Camden-Ferry Avenue (PATCO) 
Route H (old route HI) Camden-Gloucester-Bellmawr In­

dustrial Park 
Route V Camden-Gloucester-Haddonfield (PATCO)-Moores­

town Mall 

The long-haul buses would be used in Philadelphia commuter 
service and on express, limited, and local shore runs through 
the four-county area, affecting service along the White 
and Black Horse Pikes, and to Cherry Hill, Moorestown, 
Mount Holly, Deptford Mall, Bl~ckwood, etc. 

The short-haul buses will arrive early in 1983. The long­
haul buses will be delivered during 1983. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
161 
1610 
74.1 

With new, more reliable equipment, some improve­
ment in on-time performance, with reduced head­
way variability, is anticipated; this should allow 
a small reduction in total trip time. 

l<g/day HC reduction in July: 
1982 1983 1984 1985 
7.3 47.8 42.8 38.3 
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1986 
34.2 

1987 
30.7 
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Emissions 
impacts 
(Cont'd) 

Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in 1987: 

Land use: 
None cited 

Economic: 
None cited 

Social: 

141.7 
92.4 

90.1 

The introduction of modern, attractive vehicles 
will be instrumental in improving the public image 
of the system. 

Environmental: 
None cited 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$1.5,.504,000 
$ 3,296,000 

- 0 -
$18,800,000 
1.5 years 
$ 1,2.53,333 

-($ 1,408,960) (1) 
-($ 1.5.5,627) 

Notes: (1) For the initial order of short-range ADBs, the 
use of full climate-control should increase fuel costs 
as compared to "New Look" buses. However, the 
newness of the vehicles will allow a considerable 
reduction in maintenance costs. Overall, the new 
equipment will allow reduced operating and mainten­
ance costs. 

This is primarily a transportation improvement project. 
As the project results in a net savings, there is no cost 
in generating new ridership, and the emission reduction is 
essentially free. 

NJTC will be responsible for the statewide bus pool projects 
in which these vehicle acquisitions are included. NJ Transit 
will be responsible for operating the buses in the DVRPC 
region. 

New Jersey Transit Corporation commits to the program as 
indicated above. See Appendix D. 

Reference 2, pp. 98-100 
Reference 2.5, pp. 14, 47 
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PROJECT NJ: 3-4-

REHABILITATED BUSES 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, 525 buses throughout the state would be 
rehabilitated. Approximately 108 of these would be in the 
Southern Division, of which 65 would received new engines. 
This project would greatly improve the mechanical reliability 
and aesthetics of the affected vehicles. 

90% of the rehabilitated buses would operate on various 
rout~s in Camden, Burlington, and Gloucester counties, 
with a few of the remaining buses providing service along 
routes 9, 9A, 98, and 9C which extend into Mercer County. 

This project would span a three-year period, frorn 1982 to 
1984. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: . 

None 
322 
1610 
75.1 

With more reliabile equipment, some improvement 
in on-time performance, with reduced headway 
variability, is anticipated; this should allow a small 
reduction in total trip time. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 
10.4 19.2 26.5 24.2 

1986 
22.3 

1987 
19.9 

Kg/day CO reduction in December 1983: 62.6 
II II II II II 1987: 65.5 

Kg/day NOx reduction in 1987: 57.9 

Land use: 
None cited 

Economic: 

Social: 
None cited 

The visual appearance of the rehab ill ta ted vehicles, 
which will look practically new, will be instrumental 
in improving the public image of the system. 

Environmental: 
None cited. 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$3,846,717 
$ 555,568 
$ - 0 -
$4,402,285 
7 years 
$ 628,898 

-($ 421,200) (1) 
$ 207,698 

Notes: (1) Practically all of the savings will result from 
the lower maintenance costs of re-engined and thoroughly 
overhauled buses. 

This is primarily a transportation improvement project. 
Cost for the project amounts to $10,437 per kg of HC 
emissions reduced as a result of the increased transit 
ridership. 

NJ Transit would be responsible for rehabilitating the buses 
and operating them in the DVRPC region. 

New Jersey Transit Corporation commits to the program 
indicated above. See Appendix D. 

Reference 2, pp. 101-102 
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PROJECT NJ: 3-5 

T'XIO WAY BUS RADIOS 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, all buses in the NJ Transit fleet would be 
equipped with two-way radios. In the Southern Division, 
this would include 75 local transit buses and 238 commuter 
buses. This project would allow remote monitoring of on­
time performance, traffic <.:onditions, and vehicle breakdowns, 
and improved security, with an alarm system activated '>y 
the driver's foot. 

All Southern Division routes in the four-county area. 

The short-haul buses would be equipped with radios in 1983, 
while the long-haul buses would be so equipped in 1984. 

Person-trip reduction I day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
1905 
8083 
377.2 

This project would allow some reductions in travel 
time delays, allowing transit vehicles to be re-routed 
around accident areas, etc., and would facilitate 
long-term scheduling improvements, to further reduce 
delays. 

T<g/day HC reduction in July: 
1982 1983 1984 1985 
0 1.8 15.6 13.7 

1986 
12.0 

1987 
10.7 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in December 1987: 

Land use: 
None cited. 

Economic: 
None cited. 

Social: 

16.1 
105.3 

22.4 

This project would improve the public perception 
of transit reliability and security as well as reduce 
the actual incidence of crime on the buses. 

Environrnental: 
None cited. 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$4,124-,000 
$1,031,000 
$ - 0 -
$5,155,000 
15 years 
$ 34-3,667 
$ 11 0 '000 (1 ) 
$ 4-53,667 

Notes: (1) O&M costs would include $100,000 in salaries 
for dispatchers and maintenance men, and $10,000 
for materials. 

This is primarily a transportation improvement project. 
There is an air quality benefit whose costs amount to $4-2,399 
per kg of HC _emissions reduced. 

NJ Transit would be responsible for procuring and installing 
the radio system, and for operating the buses so equipped. 

New Jersey Transit Corporation commits to the project 
as indicated above. See Appendix D. 

Reference 2, pp. 96-97 
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PROJECT NJ 3-6 

IMPROVED ON-TIME PERFORMANCE 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, steps would be taken to improve on-time 
performance of the NJ Transit bus system, and to inform 
the public of the progress made in this area. NJTC interest 
is in improving on-street supervision through better training, 
better equipment and greater numbers of supervisors {providing 
resources permit). Supervisors would be provided with two­
way radios to enable reporting of delays {See Project NJ 3-5). 
Supervisors would keep detailed records of the performance of 
each trip, and document the progress made to reduce deviations 
from publishe~ schedules. 

All NJ Transit local and commuter bus routes in the four­
county area would be affected. 

The rescheduling effort and publicity campaign would be 
carried on over a three-year period, from 1982 to 1984, with 
the most intensive effort focussed on the first year. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
4341 
18,365 
857 

This project would allow some reductions in travel 
time delays resulting from buses not being able 
to adhere to existing schedules due to traffic congestion. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 
14.9 26.4 35.4 31.1 

1986 
27.4 

1987 
24.2 

Kg/day CO reduction in December 1983: 
" " " " " 1987: 

Kg/day NOx reduction in 1987: 

Land use: 
None cited. 

Economic: 
None cited. 

Social: 

233.9 
240 

50.9 

The publicity campaign would greatly enhance the 
system's image as a reliable form of transportation. 

Environmental: 
None cited. 

2-56 

I 
I 
I 
I 
I 
.I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
First year additional O&M costs 
Project life . 
Annualized capital and other start-up costs 
Change in regular annual 0& M costs 
Total annual project cost 

Notes: (1) For car radios 

$ - 0 -
$ 5,000 
$ - 0 -
$ 5,000 (1) 
$300,000 (2) 
3 years 
$101,667 
$263,333 (3) 
$365,000 

(2) Includes extra media campaign expenses. 
(3) Includes $100,000/year media campaign, $160,000/ 
year for supervisors, and a total of $10,000 spread over 
a three year period for schedule monitoring and 
revision. 

This is primarily a transportation improvement project. 
There is an air quality benefit whose costs amount to $15,083 
per kg of HC emissions reduced. 

NJ Transit would be responsible for the monitoring andre­
rescheduJing effort and for the media campaign. 

NJTC is committed to carry out the program 

Reference 2, pp. 12~-127 
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PROJECT NJ: 3-7 

EXTENSION OF NJT ROUTE IN PHILADELPHIA 

I 
I 
I 

Description 

Sites 

Schedule 

Transportation 
impacts ( 1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, the circulation route used by most NJ Transit 
commuter buses in Center City Philadelphia would be extended ' 
across town to provide greater area coverage. Additional buses 
would be needed if existing headways are to be maintained. NJT 
will study alternative routings during the next year. All routes wh' 
enter Philadelphia will be studied. 

In order to calculate impacts, the consultant assumed that the 
selected route extension would begin at City Hall, then 
westbound along J.F. Kennedy Boulevard to 30th Street 
Station, eastbound along Market Street, and northbound 
on 18th Street to Race Street where it would resume the 
present route to the Ben Franklin Bridge. The bus routes 
affected would be any which cross the Ben Branklin Bridge. 

The route extensions, if recommended, would be implemented 
some time after the study is completed in July, 1983 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
189 
1984 
93 

There would be a decrease in walking time or transfer 
time for New Jersey bus riders bound for Philadelphia 
points west of City Hall. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 1986 1987 

3.6 3.1 2.7 2.4 

Kg/day CO reduction in December 1983: 
" " " " " 1987: 

Kg/day NOx reduction in 1987: 

Land use: 
None cited. 

Economic: 
None cited. 

Social: 
None cited. 

Environmental: 
None cited. 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness: 

Responsibilities 

Commitments 

References 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$ -0-
$ -0-
$ -0-s -0 - (J) 
10 years 
$ -0-
$250 '000 (2) 
$250,000 

Note: (1) As some extra buses purchased for weekend shore 
runs would be available during weekdays for. commuter 
service, it is anticipated that no additional equipment 
would need to be purchased. 
(2) For the sample route described under "sites." 

This is primarily a transportation improvement project. 
There is an air quality benefit whose costs amount to $104,167 
per kg of HC emissions reduced. 

NJ Transit would be responsible for the expansion of commuter 
bus service in Philadelphia. 

NJTC is committed to carrying out the study of routings. 
See appendix D. 

Reference 2, pp. 130-131 
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PROJECT NJ: 3-8 

I 
I 

RA TIONAUZA TION OF NJT FARE STRUCTURE 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

In this project, the rather confusing fare zone structure 
presently in use on New Jersey bus routes would be replaced 
with a fare structure that is much easier to understand. 
In the proposed new zone configuration, 70¢ would be charged 
for the first zone, with a 20¢ zone charge for each additional 
zone for trips within New Jersey or 35¢ zone charge for inter­
state trips. An additional surcharge of 20¢ would be charged 
for trips into Philadelphia. (Philadelphia to Camden fare will 
be 90¢.) 

AU NJ Transit routes in the New Jersey DVRPC region, 
including Philadelphia commuter routes. 

The new zone structure is to go into effect in July, 1982. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

Kg/day H<; reduction in July: 
1982 1983 1984 1985 
9.4 8.4 7.5 6.6 

1986 
5.8 

1987 
5.1 

Kg/day CO reduction in December 1983: 
II II II II II 1987: 

Kg/day NOx reduction in 1987: 

Land use: · 
None cited. 

Economic: 
None cited. 

Socia!: 

None 
917 
3877 
180.9 
None 

74.1 
50.5 

10.7 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The new zone fare structure should remove much I 
of the apprehension many present and potentia! 
users may feel about using the system. 

Environmental: I 
None cited. 

Capita! costs, federal 
Capita! costs, state 
Capital costs, local 
Capita! costs, total 
First year additional O&:M costs 
Life of project 
Annualized start-up costs 
Change in annual 0&: M costs 
Total annual project cost 
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$ - 0 -
$ - 0 -
$ - 0 -
$ - 0 -
$150,000 (1) 
10 years 
$ 15,000 
$ - 0 -
$ 15,000 
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Cost effectiveness 

Responsibilities 

Commitments 

References 

Note: (1) Costs entailed in publicizing the service, capital­
ized over a 10-year period and discounted at 1596. 

This is primarily a transportation improvement project. 
There is an air quality benefit whose costs amount to $2,914-1 
per kg of HC emissions reduced. 

NJ Transit would be responsible for the zone fare restructuring 
and for the publicity program. 

The fare changes have been approved by the NJTC Board. 
See commitment in Appendix D. 

Reference 2, pp. 128-129 
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PROJECT NJ: 3-9 

PARK AND RIDE BUS SERVICE 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

Eight routes serving park and ride lots at thirteen locations 
which would provide service between New Jersey suburbs 
and Philadelphia will be examined by NJTC. Users could 
park their cars at lots or be dropped off and then board 
buses (or form carpools or vanpools). 

The sites to be. studied include: 
(1) Jefferson Ward (Delran) and Willingboro Plaza to Phila­

delphia via US 130, Betsy Ross Bridge and 1-95 
(2) Cinnaminson Shopping Center to Philadelphia via US 

130, Betsy Ross Bridge and 1-95 
(3) Fairgrounds (Mt. Holly), Lumberton Plaza and Moores­

town Mall to Philadelphia via NJ Route 38 
(4) Marlton Plaza to Philadelphia via NJ Route 70 
(5) Williamstown Center to Philadelphia via NJ Route 4-7 

and 1-676 
(6) College Town (Glassboro) to Philadelphia via NJ 

Route 4-7 and 1-676 
(7) Toll House Plaza (Mantua) and Acme Shopping Center 

(Woodbury) to Philadelphia via NJ Route 4-5 and 1-676 
(8) Paulsboro Center and Deptford Mall to Philadelphia 

via NJ Routes 44, 534, 544 and 42 and I-676 

It is presumed that 2596 of the parking places will be made 
available in each year 1983 through 1986 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
2,316 
26,400 
1,425 

Increased travel time for users, including waiting 
time. Impacts negligible for non-users. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 1986 1987 

13 • 3 21. 4 27 • 0 32. 1 28 • 3 

Kg/day CO reduction in December 1983: 169 
" " " " " 1987: 350 

Kg/ day NOx reduction in December 1 987: 56. 8 

Land use: 
Less CBD parking space required, freeing urban 
land for more productive uses 

Economic: 
Likely additional subsidies required for transit service. 
Increases in sales at participating shopping center 

I 
I 
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Regional 
development 
impacts (cont'd) 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Social: 
Reduced VMT will mean fewer accidents 

. Environmental: 
None cited 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual Ode M costs 
Total annual project cost 

$11-,300,000 
$1 '100,000 

$5,400,000 
15 years 

. $ 360,000 
$ 950,000 
$1,310,000 

Notes: (1) Includes $1,200,000 for park and ride lot improve­
ments and $4,200,000 for new buses. New buses 
may be unnecessary if some buses for weekend shore 
service are available on weekdays. 
(2) Includes $50,000 for maintenance of lots and 
$900,000 for OdcM of bus service. 

Total annual project cost/kg HC reduced 
in 1987: $11-6,000 

New Jersey Transit would be responsible for obtaining agree­
ment for the use of facilities for modifications to the lots, 
and for operation of bus services. DVRPC will assist in 
further analysis of routes. 

NJTC will examine the feasibility of initiating park and ride 
service at these facilities. See Appendix D. Because of the 
uncertainty of ir;nplementa tion, no commitment is made to 
find substitute projects if these are not carried out. Note 

(1) 

(2) 

that no discussions have yet taken place with facility owners 

Ref. 4, pp 18-31 
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PROJECT NJ 3-10 

WOODBURY AND TURNERSVILLE PARK AND RIDE 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

Park and ride lots will be established at two shopping malls 
in Gloucester County. Together, these lots will provide 
approximately 600 parking spaces. The lots will be served 
by existing bus service and in the case of Woodbury, a new 
morning and evening peak period non-stop express trip will 
be added. New Jersey Transit will also evaluate the feasi­
bility of providing additional express service on these two 
routes. Joint-use lease agreements will be sought with the 
owners of the two lots, and shelters and signs will be erected. 

At the Woodbury Plaza at Routes 534 and 47 in Deptford 
and at the Jefferson Ward store on Route 42 at Turnersville 
(Washington Township) 

January 1983 - June 1983 

Person-trip reduction I day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
149 
2100 
113 

Increased travel time for user, including waiting 
time. Impacts negligible for non-users. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 
3.7 3.4 3.0 2.7 

1986 
2.4 

1987 
2.2 

Kg/day CO reduction in December 1983: 
" " " " " 1987: 

Kg/day NOx reduction in December 1987: 

Land use: 

35 . 
26 

2.1 

Less CBD parking space required, freeing urban 
land for more productive uses. 

Economic: 

Social: 

Likely additional subsidies required for transit service. 
Increased in sales at participating shopping centers. 

Reduced VMT will mean fewer accidents 
Environmental: 

None cited 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Capital costs, federal $ 80,000 (?) 
Capital costs, state $ 20,000 (?) 
Capital costs, local 
Capital costs, total $100,000 (1) 
Life of project 1.5 years 
Annualized capital cost $ 6,700 
Change in O&M cost $ 33,.500 (2) 
Total annual project cost $ 40,200 

Notes: (1) Preliminary estimate for all park and ride lot 
improvements (accessibility improvements, signing, 
lighting, marking, shelters). It is assume? tryat a bus 
will be available for the new trip. 
(2) Includes $3,.500 for maintenance of lot and $30,000 
for operation of new trip. 

Total annual project cost/kg HC reduced daily 
in 1987: $16,7.50 

New Jersey Transit will be responsible for assisting or in­
itiating attempts to obtain formal agreements with owners; 
programming of capital facility improvement and funding 
of shelters, signs and other amenities; and operation of one 
new morning and evening peak period non-stop express trip 
between Woodbury Plaza and Philadelphia. 

New Jersey Transit will commit to those items listed above 
under responsibilities. S ee Appendix D. 

Reference 4, pp. 18-31 
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PROJECT NJ 4-4 

I 
I 

STATEWIDE RIDESHARING PROGRAM 

I Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

The New Jersey Office of Ridesharing encourages the use 
of ridesharing (through promotion of public transit, buspooling, 
vanpooling and carpooling) by commuters. The office advocates J 
employer-based programs by means of 2 or 3 day seminars, execu e 
briefings and free employee matching services. Also, pilot area­
based programs will be established for smaller employers, and a I 
pilot project wiH be established in northern New Jersey to test 
the brokerage concept, which may, if successful, be extended to 
this area. I 
At all established employers in the four-county DVRPC 
region. Emphasis will be first upon those employers with 
more than 500 employees. (These firms account for more 
than half the employees.) The program will continue with 
other firms in descending order of size. 

Ongoing and continuous through 1987. 

Person-trip reduction/day 
Auto driver to auto passenger trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
13,182 
145,002 
7,830 

There would be a small increase in in-vehicle time 
for most users, and some waiting time at the home­
end of the AM trip (pickup at doorstep) • 

. Kg/ day HC reduction in July: 
1982 1983 1984 1985 1986 1987 
62.5 115 152 173 19~ 213 

Kg/day CO reduction in December 1983: 
" It It It It 1987: 

1542 
3286 

Kg/day NOx reduction in December 1987: 273 

Land use: 
Less parking space would be required, freeing urban 
land for more productive uses. 

Economic: 

Social: 

A reduction in the requirement for public facilities 
may allow some tax savings. 

The project is expected to reduce the number of 
accidents. 

Environmental: 
None cited. 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
life of project 
Annualized capital cost 
Change in annual O&:M costs 
Total annual project cost 

None 
None 
None 
None 
Not applicable 
None 
$162,500 (1) 
$162,500. 

Notes: (1) Total annual cost for Office of Ridesharing is 
$650,000 consisting of 2596 state and 7 596 federal 
funding. It is assumed that 2596 of this budget will 
be expended in the four-county D.VRPC region. 

Total annual project cost/kg HC reduced 
in 1987: $763 

The New Jersey Office of Ridesharing would be responsible 
for all aspects of the program. 

The New Jersey Office of Ridesharing is committed to a 
program of employer ridesharing promotion: See Appendix D. 

None 

2-67 



PROJECT NJ: 8-1 

I 
I 

1-295 INTERCHANGE AT WOODCREST PATCO STATION 

Description 

Sites 

Schedule 

Transportation 
impacts {1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, a full interchange would be constructed along 
interstate highway 295, serving PATCO's Woodcrest Station. 
Also, the station's parking area would be expanded from 
7 50 to 2600 spaces. The new interchange would be much 
more convenient than the use of local streets for park­
and-ride station access. 

The primary area served would probably lie within 5 miles 
north and five miles south of Woodcrest interchange on 
1-295. However, some drivers traveling from a much greater 
distance would take advantage of the new intermodal facility. 

The project would be completed in 1984. 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
1,446 
13,093 
611 

New park-and-ride users would experience a small 
increase in travel time due to the need to transfer; 
also, for some diverted auto drivers the combination 
auto-rail trip to Philadelphia may be more circuitous 
{depending upon route usually driven), as 1-295 is 

I 
I 
I 
I 
I 
I 
I 
I 

a north-south highway. However, the trip to Woodcrest 
Station would be relatively free from highway congestion I 
as many cars would be driving in a direction opposite or 
tangential to major peak hour flows. For some existing 
park-and-ride patrons, travel time may be reduced, as I 

I 
I-295 would permit faster access to PATCO than is al­
lowed by local roads to this and other stations. 

Kg/day HC reduction in July: 
1982 . 1983 1984 1985 

0 0 25.3 22.1 
1986 
19.5 

1987 
17.3 

Kg/day CO reduction in December 1983: 
It It It II It 1987: 

Kg/day NOx reduction in 1987: 

Land use: 

0 
170.6 

36.3 

There may be a small increase in the density of 
deyelopment around 1-29 5 interchanges providing 
easy access to the Woodcrest Station, if permitted 
by local zoning. 

Economic: 
None cited. 
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Regional 
development 
impacts (cont'd) 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Social: 
None cited. 

Environmental: 
None cited. 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$35,lJ.63,238 (1) 
$ 3,9LJ.0,360 (1) 

$39,lJ.03,598 
30 years 
$ 1,313,lJ.53 
$ 2, 500 
$ 1,315,963 

Notes: (1) For the interstate portion of the project (1-295 
ramps), with a 9096:1096 federal-state apportionment. 

This is primarily a transportation improvement project. 
There is an air quality benefit whose costs amount to $76,067 
per kg of HC emission reduced in 1987. 

NJDOT will be responsible for this project. 

NJDOT is committed to the project's completion. See 
Appendix 0. 

Reference 2, pp. 117-118 
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PROJECT NJ: 8-2 

PATCO LINDENWOLD STATION PARKING EXPANSION 

Oeser iption 

Sites 

Schedule 

Transportation 
impacts ( 1987) 

Emissions 
impacts 

Regional 
development 
impacts 

In this project, the parking lot at the Lindenwold Station 
would be expanded from 2895 to 3295 spaces (an increase 
of 400 spaces). This would help to satisfy trye demand for 
station parking, where free parking spaces presently exhibit 
a 95% occupancy rate during working hours, and attract 
additional riders who are now discouraged by the difficulty 
of finding station parking. 

The Lindenwold Station is at the present eastern terminus 
of the Lindenwold Line; the areas served would include the 
suburbs around Lindenwold, the Route 73 corridor to Blue 
Anchor, and the Route 30 corridor to Berlin, Atco, and points 
east to Atlantic City, all of which may provide park-and­
ride commuters with access to the PATCO station. 

The project would be completed by July, 1982. 

Person-trip reduction/ day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/ day 
Travel time impacts: 

None 
143 
1371 
64 

For diverted auto trips, the increase in travel time 
due to transfer and waiting time at stations should 
be offset by the avoidance of highway traffic conges­
tion on congested arterials leading into Philadelphia. 
For some existing station users, there should be 
small reduction in time spent in cruising in search 
of a vacant space. 

Kg/day HC reduction in July: 
1982 1983 1984 1985 1986 1987 
3.3 3.0 2.6 2.3 2.0 1.8 

Kg/day CO reduction in December 1983: 26.2 
" " " " " 1987: 17 • 9 

Kg/day NOx reduction in 1987: 3. 8 

Land use: 
There may be a small increase in the density of 
development in areas surrounding the station and 
along major highway corridors leading to the PATCO 
line, if permitted by local zoning. 

Economic: 
None cited. 

Social: 
None cited. 

Environmental: 
None cited. 
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Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in annual O&M costs 
Total annual project cost 

$.560,000 
$ - 0 -
$140,000 
$700,000 
30 years 
$ 23,333 
$ 1,200 (1) 
$ 24,.533 

Note: (1) For parking lot lighting; not including snow removal 
and other maintenance expenses. 

This is primarily a transportation improvement project. 
There is an air quality benefit whose costs amount to $13,629 
per kg of HC emissions reduced. 

The Delaware Riv~r Port Authority would be responsible 
for construction and maintenance of the expanded parking 

DRPA is committed to this project; See Appendix D. 

Reference 2, pp. 111-112 
Reference 2.5, p. 17 
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PROJECT NJ 11-1 

PREFERRED BICYCLE ROUTE MAP 
I 
I 
I 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

This project includes the preparation and distribution of 
10,000 copies of a map of Preferred Bicycle Routes for the 
urban portion of the Delaware Valley region. It is assumed 
that 2800 of the maps will be sold to the residents of New 
Jersey. The availability of the map, which is designed for 
field use by bicyclists, will facilitate bicycle travel, especially I 
for persons who would not use a bicycle because they are not · 
familiar with alternative routes. The availability of this map 
will increase commuter utilization of the .bicycle mode and may __. 
also enhance recreational use. Impacts will be greater in summe~ 
months when weather for bicycle travel is best and when ozone 
violations are most frequent. 

The index map below identifies the area covered by the 
map. Most of the urbanized portion of the region is included. 

The map will be completed and published in summer 1982. 

Person-trip reduction/day 
Auto user to bicycle user trips/day 
Auto VMT reduction/ day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
2,Lf.OO 
Lf.,800 

260 

Travel time for those switching from auto to bicycle 
will be increased overall. Those whose trips are 
in congested locations may experience a reduction 
in travel time. 
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Emissions 
impacts 

Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Kg/day HC reduction in July: 
1982 1983 198~ 1985 

6 10 11 13 
1986 
1~ 

1987 
1~ 

Kg/day CO reduction in December 1983: 20~ 
" " " " " 1987: 297 

Kg/day NOx reduction in 1987: 9 

land use: 
None cited 

Economic: 
Operational cost savings for bicyclists 

Social: 
Improved physical fitness for bicyclists 

Environmental: 
Noise reduction associated with fewer auto trips 

Capital costs, federal 
Capital costs, state 
Capital costs, private 
Capital costs, total 
life of project 
Amualized capital cost 
Change in annual O&M costs 
Total annual project cost $ 3,~00 

Notes: (1) Costs are for 10,000 initial copies. A grant from 
Michelin Tire will permit printing on no-tear paper, 
enhancing the map's usable life. A fee for the map 
will generate revenue for distribution, upda~ing and 
reprinting. 

This project produces a kg of HC reduction {each fair weather 
day in 1987) for each $77 invested. This measure is highly 
cost effective due to the relatively low cost and high rate 
of emission reduction. Reductions are high because each 
auto trip is replaced by a bicycle trip with zero emissions; 
all replaced trips are "cold start." 

The Greater Philadelphia Bicycle Coalition will be responsible 
for printing and disseminating the map and will be responsible 
for any revision and republication. 

Greater Philadelphia Bicycle Coalition commits itself to the 
above responsibilities. See Appendix D. 

Ref. 10 
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PROJECT NJ 11-2 

BICYCLE PLANNING AND DESIGN GUIDELINES 

Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

The guidelines described on the opposite page will become 
an integral part of the New Jersey Department of Transpor­
tation's design criteria for new projects and for modifications 
to existing roadways. The provisions called for in the guide 
lines will be adopted where economically feasible and where 
such shared use of the roadway will not present a safety 
problem for motorists and bicyclists. 

Throughout New Jersey 

Effective immeidately 

Person-trip reduction/day 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline saved/day 
Travel time impacts: 

None 
Not estimated 
Not estimated 
Not estimated 

Travel time increase (in most cases) for those switching 
from a automobile to bicycle 

Not estimated 

Land use: 
None cited 

Economic: 
WiU result in extra expenditure of highway funds. 
Will tend to shift demand from automobiles to bicycles 

Social: 
Encourages good health through exercise. Improve­
ments should tend to reduce the per-mile rate of · 
bicycling accidents. 

Environmental: 
Bicycling is quieter than automobile travel 

Capital costs, federal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Annualized capital cost 
Change in O&:M cost 
Total annual project cost 

Not known 

9096 of total 
1096 of total 

Not estimated 

Not estimated 
Not estimated 
Not estimated 

. The New Jersey Department of Transportation (NJDOT) 
is solely responsible for application of the guidelines 

NJDOT is committed to the use of the guidelines. See Ap-
pendix D. · 

None 
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I New Jersey Department of Transportation 
Bicycle Planning and Design Guidelines 

~ SumCIENT SPACE FOR LANE 5. RAll..ROAD GRADE CROSSL'lGS 
SHAJUNG Railroad grade aossings should be as 

..n state funded projects should pr'O'"id~ smooth as possible. Where railroad tracks 

.dent width of smoothly p&\'ed su.-ia.:~ do not aoss at a rightangle. the pavement 
, accommodate the shared use of the should be widened or "blistered out" to 

'

way by bicycles and motor vehicles. provide bicyclists sufficient space to aoss 
eneral. 15 feet of smoothly paved the tracks orthogonally without entering 
ce is required in the outside lane (or the motor vehicle traffic stream. 

t the outside lane plus adjacent shoulder) 6. MAINTENANCE 
a:ommodate shared use. On roadwa~~ · The roadway surface on which bicycles 

less than-say-1200 AOT, no space operate, i.e. the "lane sharing" area. must 
ddition to the regular travel !.aile is be reasonably free of potholes. bumps. 

eeded. On roadways with high spMI seams. and deb~s. Otherwise, bic:ydi.sU 
llavy truck traffic more space is required will move left to avoie! these obstades and 
• feet. or 1.2 feet plus 6-foot shoulder debris (into the motor vehic!e traffic 
:unimum). stream). or tht>y \\ill risk accident and 

DRAINAGE GRATES injury bv riding through these obstacles 

IWherever possible, drainage grates ot the c!el:tris. Pothole repair and other 
ould be located outside the "lane shar- maintenance actMties in the '1ane sharing'' 

:tg" area. Only bicyde safe drainage area should be carried out so tha: there is 

f:
es should be used on the roadway a smooth, flush, debris free surface. 

wherebicydistsarelikelytoopeme. In general. bicycles require a higher 
e smoothly paved area defined stancW'Ci of roadwav maintenance than 

.bove, generally the outside lane, or the motor "'ehicle traffiC: 
tside lane plus the portion of the 7• PLACEMENT OF GUIDE BEAM. 
ulder necessarv to make the ts-foot SIGN POSTS, ETC. 
e sharing"' arei 

TheOei'Wftmentshouldadoptaschedule Cuide beam. sign posts. utility poles 
r- difica of and the like should not be placed im-

e replacement or mo · tion mediately adjacent to the "road sharing" 
g slotted drainage gmes which space (usually the outside 15 feet). Thev 

nmnge upon the "'lane sharing"' area. should be set back at least 1 foot ("sh)· 

r tJT11JTY COVERS AND OTHER distance") from this space: otherwise the 
SURF ACE IRREGtTLA.1UTIES effective distance of this space is reduced. 

The roadway-especially where bicy· 
:les operate-should be free from utility 8. UNIMPROVED INTERSECTING 

vers or other irregularities which pro- S1'REETS AND DRIVEWAYS 
de 'above or are sunken below the • Unimproved (graveL dirt) intersecting 
dway surface. These should be flush streets and driveways silould_ be paved 

with the roadway suzface. lW5ed roadwav back to prevent surface matmal (gravel. 
eaors are an obstrud:ion to bicycleS. d~b~ d~). from migrating onto the 

ey should be used as an edge line biqdist's nding space (10 feet_ baclt for 
marcator only in hazardous areas of ~cis. and as far back as practicable for 

f
oor visibility where necessary to insure driveways). 
otor vehicle safety. . 9. TSM TYPE IMPROVEMENTS 

SIGNALIZED INTEKSCCTIONS A~. to ~e the motorvehicl_e 
Signals at intersections must be de- capaaty ofmtersections silould not sacn· 

e. gned to accODUDodate bicycle tr_aific. 6ce bicycle access. ~ere. i~ i:' absolu~~ly 
ere signals are tripped by mciud:ion necessary to ~pt a bike r.aacle shouJ~er 

op detectors. bicycle sensitive loop de- for. use as a nght tum lane, th~ tummg 
tectors should be UHd in all legs of the lane an_d through lane should ce made 

8t:ttersec:tion or push button signal actuators extra Wide-say 14 feet-to acc:on:unocfate 
.hould be placed so as to be visible to and the shared ~e of these lanes by bikes and 

within reasonable proximity to the bicy- motor vehicles. 

lcUsu' e.q>ected t:avel path. 

I 
I 

• 
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10. UNAVOIDABLE OBS'I'Rt;cnONS 
W'here there are unavoidable obstacles, 

obstruc:ions or barriers (e.g. narrow 
bridges}, warning signs or [avement 
striping should be employe to alert 
motorists to possible bicycle presence or 
to otherwide mitigate the obstruction. 

Where it is absolutely imoossible to 
provide sufficient space for lane sharing, 
it is possible in some situations to im­
prove conditions by a varie~· of paint 
striping strategies. For example, on a 48-
foot c:urbed se~ion roadwav. rather than 
striped for four (4) 12-foot larses. the 
roadway could be striped for ll·foot '-'ide 
interior lanes and 13-foot wicie outside 
lanes. . 
11. BICYCLE MOBn.In' OR ACCESSI· 

BIUTY STtJDIE.S 
A bicycle mobility or acces.sibi!itv stwdv · 

(such as ha!s been done for the: Route 3i. 
Route .206 and Route 27 Cor:"idors) should 
be carried out during the prcfimina!'\· 
engineering phase of proje~ aevelop­
ment for all major comdcr imr:o'"emer.ts 
(new construction and reconstruction). 
The results of the studv shoul~ bt> used as 
a basis for impro\'ing bicyde trmsportztion 
in the corridor. 



PROJECT NJ 15-1 

INTERSECTION IMPROVEMENTS AT CO HOTSPOTS 

I 
I 
I 
I 
I 
I 
I 
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Description 

Sites 

Schedule 

Transportation 
impacts (1987) 

Emissions 
impacts 

DVRPC has identified 15 intersections in New Jersey which 
will exceed standards for CO after 1982. One will still be in 
violation after 1987, according to the model which EPA recom­
mends. This strategy includes the advancement to top priority 
of programmed improvements at these intersections. Where 
programmed improvements fail to solve the hotspot problem, 
it also requires that NJDOT, and local government examine 
the solutions proposed by a consultant (Reference 4-0) and 
jointly choose the best one which eHr:ninates the violation. 

1. W. State and N. Warren; Trenton 
2. Market and S. Warren, Trenton 
3. Perry and Stockton, Trenton 
4-. N. Willow and W. State, Trenton 
5. Perry and Montgomery, Trenton 
6. Broadway and Federal, Camden 
7. Haddon and Federal, Camden 
8. Broadway and Mercer, Gloucester City 
9. Broadway and Market, Gloucester City 

10. Haddon and Brqwning, Collingswood 
11. Haddon and Collings, Collingswood 
12. Haddon and Cuthbert, Collingswood (1987 violation predicted) 
13. Kings Highway and Potter/Grove, Haddonfield 
14-. Kings Highway and Haddon, Haddonfield 
15. Kings Highway and Warwick Road, Haddonfield ' 

Assumed that improvements will be instituted before December 198 

Person-trip reduction/ day . 
Auto user to transit rider trips/day 
Auto VMT reduction/day 
Gallons of gasoline ~ved/day 
Travel time impacts: . 

None 
None 
Negligible (1) 
Negligible (2) 

Inasmuch as the purpose of the proposed solutions 
is to speed the flow of vehicles, through the inter­
section, some travel time is reduced in each instance. 
Time saved is not calculated, however. 

Notes: (1) Auto VMT may be slightly reduced due to some 
drivers no longer taking circuitous detours to avoid 
congested intersections. 
(2) The improved speeds in the vicinity of each improve­
ment will permit a small gasoline savings. 

Kg/day HC reduction in July: 
1982 1983 1984. 1985 1986 1987 

Kg/day CO reduction in December 1983: 
It It • It It II 1987: 

Kg/ day NOx reduction in December 1987: 
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Emissions 
impacts 
(cont'd) 

Regional 
development 
impacts 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Note: ( 1) EPA hotspots model predicts "worst case" CO ~­
centrations directly from traffic characteristics 
without the intervening step of calculating CO emis­
sions reductions. Although CO is reduced at each 
intersection, regional CO is not significantly af­
fected through those improvements. 

Land use: 
Improved traffic flows may attract more traffic 
and enhance the commerci~ attractiveness of the 
affected streets. 

Economic: 
See land use. Also, removal of parking in some 
instances may be detrimental to local businesses. 

Social: 
None cited. 

Environmental: 
None cited. 

Capital costs, total 
Life of project 
Change in annual O&M costs 
Total annual project cost 

(1) 
10 years 
(2) 
Not available 

Notes: (1) Capital costs range from being essentially free 
where minor changes such as signal timing can come 
from routine operations budgets to a high of about 
$7.5,000 where actuated signal timing is recommended. 
In most cases, solutions costs less than $10,000. 
Because so many alternatives are possible, it is 
difficult to eStimate the cost of all improvements; 
however, $1.50,000 appears to be maximum. 
(2) Slight additional O&M costs may be possible 
due to a requirement to maintain interconnected 
signals, etc. 

Not available 

NJDOT, Trenton City and Camden County to implement pro­
grammed improvements and to select best alternatives for 
other intersections in cooperation with local governments. 
NJDOT and local traffic engineering offices to effect minor 
changes. 

The City of Trenton is committed to carrying out improve­
ments to Intersections lf. and 5. The State of New Jersey 
will examine the problem and the proposed solutions at Inter­
sections 1 and 2. If improvements are advised, New Jersey 
DOT will program the improvements with priority. The County 
of Camden has included improvements to Intersections 6, 
8, 10, 11, 13 and 1lf. in the region's Transportation Improve­
ment Program. Intersections 3, 7, 9, 12 and 1.5 carry no 
commitment; however, only Intersection 12 is predicted 
to still be in violation by 1987. DVRPC will solicit support 
for initiating one of two solutions proposed by our consultant, 
either of which will eliminate the hotspot before 1987. 
See Appendix D for details. 

Reference lf.O 
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I 
PROJECT NJ 19-1 I 
EDUCATIONAL CAMPAIGN TO REDUCE AUTOMOBILE EMISSIONS 

Description 

Sites 

Schedule 

Transportation 
impacts ( 1987) 

Emissions 
impacts 

Regional 
development 
impacts 

A campaign to raise awareness of efficient automobile driving I 
techniques, resulting in appreciable reductions in extended 
idling and cold starts, and in better trip planning. The campaign I 
can be carried out in two phases, simultaneously or staggered. 
The first would emphasize driver education and direct mail 
advertising and promotion through automobile retailers; 

I a second phase would include a media campaign featuring 
prominent spokespersons in television, radio and magazine 
public service announcements, and interviews. Effectiveness 
of the campaign is dependent upon cooperation of public; it is I 
estimated that 1096 of all drivers contacted will adopt efficient 
driving techniques. 

I Phase 1: Driving courses administered regionwide (in both 
the Pennsylvania and New Jersey portions of the DVRPC 
region), retail promotion regionwide, direct mail and other 
promotion concentrated in areas with high trip incidence 
and where households with two or more cars are prevalent. 

Phase 2: Media campaign carried out regionwide, but targeted 
to specific market segments to achieve wide exposure of 
efficient driving objectives. 

To be carried out 1984 through 1987. 

Person-trip reduction/day 
Auto driver to auto passenger trips/day 
Auto trip reduction/day 
VMT reduction/qay 
Gallons of gasoline saved/day 
Travel time impacts: 

Kg/day HC reduction in July: 
1982 1983 1984 1985 1986 1987 
0 0 40 67 89 105 

Kg/day CO reduction in December 1983: 
II II It It II 1987: 

Kg/day NOx reduction in 1987: 

Land use: 

$11,711 
$ 1,200 
$ 6,988 
$88,000 
$ 4,800 
None 

0 
1,561 

160 

Emphasis on efficient trip planning may lead to 
different traffic distribution patterns in targeted 
areas. 

Economic: 
None cited. 
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Refional 
development 
impacts (cont'd) 

Capital and 
operating costs 
and funding 
sources 

Cost effectiveness 

Responsibilities 

Commitments 

References 

Social: 
Appeals to civic and personal values; advances greater 
public awareness of need for energy conservation; 
provides for adult educational opportunities; and 
may promote personal interactions among groups 
of people seeking solutions to shared problems. 

Environmental: 
None cited. 

Capital costs, !ederal 
Capital costs, state 
Capital costs, local 
Capital costs, total 
Life of project 
Amualized capital cost 
Change in annual O&M costs 
Total annual project cost 

Notes: (1) Cost for both states 

None 
None 
None 
None 
.5 years 
None 
$96,000 (1 )(2) 
$96,000 

(2) One third of costs assumed to be borne by private 
sources. 

Total annual project cost/kg HC reduced: $3.53 

DVRPC and member governments to define, develop and 
coordinate. Campaign carried out with assistance by and 
involvement of private sector. 

DVRPC staff commits to the preparation of a detailed work 
program to be submitted as part of the FY 1984 Integrated 
Work Program; the OVRPC Board and NJDOT commits to 
considering the establishment of such a program. 

Ref. 11 
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2 • .5 Demonstration of Attainment 

Although preliminary analyses of the data suggests that the CO standard will likely 
be attained throughout the region by 1983, the EPA-prescribed "El<MA" model 
indicates that additional hydrocarbon emission reduction may be needed to attain 
standards for ozone. However, an analysis by Pennsylvania Department of 
Environmental Resources indicates that there is sufficient uncertainty in the model 
that these reductions may not be required. 

2 • .5.1 Ozone 

In Section 1 • .5 it was pointed out that a shortfall of approximately 43,000 kg/day 
niay exist in the volatile organic compounds (VOC) emission reductions which must 
be eliminated if the ozone standard is to be attained. If the measures described in 
Section 2.4 were to be implemented, a reduction of approximately 1,600 kg/day 
total hydrocarbons (HC) or 1,400 kg/ day VOC would be achieved by 1987. Table 2.1 
indicates the yearly programmed reductions occurring from each measure during 
1982 through 1987, in total HC. Also shown are the state and regional totals. 
These reductions represent only 3% of the calculated emission reduction required 
for attainment. 

Meetings occurred during March and April 1982 between the state environmental 
agencies, EPA, Philadelphia AMS and DVRPC in order to determine (1) the 
accuracy of the calculated shortfall and the ranges of confidence in the number; (2) 
the possibil1ty of adding more controls as a part of the 1982 State Implementation 
Plans in order to reduce emissions still further by 1987; and (3) if and when 
standards will be attained after 1987 in the absence of further controls. 

Some conclusions of these m_eetings are made here: 

o It appears impractical to increase significantly the reductions from 
mobile source controls - the plan recommends all "reasonably avail­
able" controls. 

o . Overcoming the calculated shortfall exclusively through mobile source 
controls is impossible. It would require eliminating 43,000 of the total 
97,000 VOC projected for 1987. Note that in 1987, mobile sources 
contribute only slightly more than 20% of the total VOC emissions. 

o Extension past 1987 will result in some additional mobile source re­
ductions through introduction into the fleet of still cleaner cars. 

o There are a number of transportation improvement projects for which 
air quality benefits have not been claimed because, except in the ag­
gregate, they are small. For example, projects in the New Jersey 
Annual Element of the Transportation Improvement Project for FY 1982 
amount to 90 kg/day reduction in emissions, spread among 24 projects. 

o The states agreed that each other's inventories of 1980 point and area 
source inventories and projections for 1987 were compatible. After 
several adjustments, it was agreed that each inventory was accurate. 
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- - - - - - - --A~L.l- ... - . - - - - - - -HYDROCARBON EMISSION REDUCTIONS BY YEAR 
RECOMMENDED MOBILE SOURCE CONTROL STRATEGIES 

(kg/day - typical summer weekday) 

Project 
Number Project Title 1982 1983 1984 1985 1986 1987 

PA 3-1 New Rapid Tran.sit Vehicles - 312 253 219 194 . 176 
PA 3-2 New Light Rail Vehicles .21 16 13 ll 10 9 
PA 3-3 New Buses 48 57 72 84 96 107 
PA 3-4 R. T. and L.R. Station Improvements 30 34 37 34 30 27 
PA 3-.5 Regionwide Shelters and Sighs 7 7 7 7 7 7 
PA 3-6 Transit Safety and Security - 144 114 99 76 80 
PA 3-9 R t. 66 TroiJey Line Extension - 14 ll lO 9 8 
PA 3-10 Newtown C.R. Line Electrification - - - - - 31 
PA 4-1 Regional Ridesharing Program - 91 1.51 194 230 257 
PA 6-1 Airport H. S. Line - - 56 51 47 44 
PA 6-2 Center City Comm. Conn. - 6 5 197 176 159 
PA 7-1 Center City Parking Policies - 11 9 7 7 6 

N PA 11-1 Preferred Bicycle Route Map 16 24 29 34 35 32 
I 
00 PA 11-2 Other Bicycle Measures 
t-

PA 19-1 Educa tiona I Campaign • • • - - 61 10.5 140 167 

SUB- TOTAL PA ONLY 122 716 818 10.52 1057 1110 

NJ 3-3 New Buses 7 48 43 38 34 31 
NJ 3-4 Rehabilitated Buses 10 19 27 24 22 20 
NJ 3-5 Two-way Bus Radios - 2 16 14 12 l1 
NJ 3-6 Improved On-time Performance 15 26 3.5 31 27 24 
NJ 3-7 Extension of NJT Routes in Phil a. - 4 4 3 3 2 
NJ 3-8 Rationalization of Fare(s) 9 8 8 7 6 5 
NJ 3-9 Park and Ride Bus Service - 13 21 27 32 28 
NJ 3-10 Woodbury and Turnersville Park and Ride 4 3 3 3 2 2 
NJ 4-4 Statewide Ridesharing Program 63 11.5 152 173 194 213 
NJ 8-1 1-29.5 Interchange at Woodcrest - - 2.5 22 20 17 
NJ 8-2 PATCO Lindenwold Parking Exp. 3 3 3 2 2 2 
NJ 11-1 Preferred Bicycle Route Map 6 10 11 13 14 14 
NJ 11-2 Bicycle Planning and Design Guidelines 
NJ 15-1 Intersection Improvements (CO) 
NJ 19-1 Educa tiona I Campi;lign • • • - - 40 67 89 10.5 

SUB-TOTAL NJ ONLY 107 2.51 388 424 457 474 

REGIONAL TOTAL 239 967 1206 1476 1514 1584 



o The states agreed that there is great uncertainty in the calculation of 
the emission reduction necessary for standard attainment, and that it 
may be the case that the ozone standard will be attained by 1987. See 
the discussion of PennOER's variability analysis of EKMA in Section 1.5 

2.5.2 Carbon Monoxide 

The Transportation Element for Southeastern Pennsylvania of the 1979 State Imple­
mentation Plan (SIP) demonstrated that carbon monoxide standards would be 
attained in Philadelphia by spring 1983 with an Inspection and Maintenance program 
in effect or fall 1984 without (Ref. 28, page 2-10). The New Jersey 1979 SIP 
indicates that CO violatiQns are likely to end in the region by 1985. (Reference 
29). Recent air quality data, however, as presented in Section 1.2 (Table 1.3 and 
Figure 1.1) demonstrate that the region may currently be meeting the CO 
standards. 

In Philadelphia, the City's Air Management Services (AMS) has been developing a 
complex model to predict CO concentrations under worst case meteorological 
conditions and under variable traffic conditions. The finding of this study is that 
CO standards will be violated in 1983 (the year to which EPA extended attainment) 
only at the intersection of Broad and Vine Streets. The model also demonstrates 
that even this violation will disappear before 1987. Vine Street is a part of the 
Interstate highway system and is scheduled to be reconstructed as a depressed 
limited-access highway. It is assumed, although not demonstrated, that the 
reconstruction will eliminate the CO violations. Meanwhile, to confirm their 
findings, AMS is establishing a monitor at Broad and Vine. At the end of 1982-83 
winter season, it may be able to be demonstrated that CO violations do not 
presently occur in Center City, or so infrequently occur that attainment within the 
near future is assured. 

In spite of the apparent success of federal motor vehicle controls to eliminate CO 
violations, DVRPC is recommending the implementation of traffic flow improve­
ments to reduce congestion at 16 intersections in New Jersey {Project 15-1} which 
are predicted to be in violation of CO standards using EPA hotspot analysis guide­
lines. 
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3.1 INTRODUCTION 

The early attainment of clean air for the Delaware Valley requires that continued 
reduction of emissions occur from transportation sources. The programs and 
projects recommended in Section 2, as part of the State Implementation Plans (SIP) 
of Pennsylvania or New Jersey, need ·to advance through the transportation 
planning process. Section 3.2 describes the current process and the steps required 
to bring the process into conformity with the SIPs. Section 3.3 and 3.4 describe 
two new components of the SIPs: a plan for monitoring the success of the plan and 
a contingency plan for addressing a shortfall in progress toward attainment. 

3.2 CONFORMITY OF TRANSPORTATION PLANNING PROCESS 

The present transportation planning process was described fully in the 1979 SIP 
Revision for Pennsylvania prepared by DVRPC and will not be repeated here. 
(Reference 28, Section 4.) A series of four reports on the tran~portation planning, 
programming, budgeting and implementation process in the Delaware Valley region 
is currently being conducted by a private consultant with funds provided directly by 
EPA. The concluding report will make recommendations for improving the process, 
with particular attention to assuring that air quality issues are fully addressed. The 
first two reports are completed (References 38 and 39). 

The cfiscussion below is directed only toward the incorporation of· air quality 
measures into the planning process. It indicates that the transportation planning 
process conforms to the current SIPs, but that changes will be required in the 
transportation plans with the adoption of the 1982 Transportation-Air Quality Plan 
and subsequent revision of the SIPs to maintain conformity. 

The Clean Air Act requires the coordination of the transportation and air quality 
planning processes for the purpose of promoting cleaner air. Each year DVRPC 
prepares a document entitled, Transportation-Air Quail ty Annual Report. The 1981 
Annual Report was approved by the DVRPC Board in May, 1982. 

The Annual R·eport reviews the progress made in implementing the transportation 
elements of the state implementation plans, and reports on the air quality 
evaluation of the 1981 Transportation Improvement Program's Annual Element, and 
the short and long range transportation plans. EPA and FHW A require that, based 
on this information, the regional planning agency must make a finding of the 
conformity of the transportation planning process with the SIPs based on a number 
of criteria. The Board determined that in 1981 the transportation planning process 
did conform to the SIPs. 

Table 3.1 shows the evaluation criteria for determining conformity and how the 
criteria have been met. All of the criteria appear to have been met. Transporta­
tion projects included in the 1979 SIPs are being implemented on schedule, the 
Newtown Line Electrification issue was resolved, and mobile source emissions are 
estimated to be lower than targeted. In addition, both the short and long range 
transportation plans show a small net reduction in emission as compared to the no­
build alternative. 
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TABLE l.l . 
SUMMARY Of PROGRESS IN MEETING CONFORMITY PLANNING REQUIREMENTS 

Evaluation Requiremt:nt~ 
~!~!t,J~_ _ Comments 

~ 

1. Conformance ol Long Range Plan (LRP) 

2. Conformance of Transportation System 

Management Element (TSME) 

l. Conformance of Transportation Improve-

ment Element (TIP) 

4. Confprmance of the TIP Annual Element 

(AE) 

5. Conformance of Integrated Work 
_Program (IWP) 

- - - - -

Crateria 

*LRP must contain all applicable projects 

in SIPs. 

•TSME must contain all applicable 
projects in SIPs. 

•TSME must not increase HC/NOx 
emissions and not create or exacer-

bate CO hot 5pots. 

*TIP must contain all projects in SIPs 

•TIP must reflect SIPs schedule for 
project initiation and completion. 

•AE must show HC emissions consis-
tent with SIPs. 

•Where SIP does not contain numerical 

HC reductions, there must be no emis-

sion increase in either state. 

•Projecu in AE must not create CO 

violations nor exacerbate existing ones. 

•IWP must contain planning work 
activities in SIPs. 

•SIP planning schedule must be met. 

- - - - -

The LRP contains all applicable SIP 
projects. 

TSM plan due for adoption by 
DVRPC in early 1982. 

All projects in SIPs are in TIP. 
There are minor schedule changes 

except in the case of the New-
town Line Electrification project. 

Evaluation of the FY l '}82 AE 
shows insignificant changes in 
HC emissions. No potential CO 
problems were identified. 

The IWP contains all the planning 
projects in the SIPs. Preparation 

of the l '}82 SIP revision is pro-
ceeding on schedule. 

- - - -

Evaluation of the emission 
impact of the proposed TSM plan 

shows small reductions. 

Th~ Newtown Line Electrification 
project issue was resqlved by 
amending the PA SIP. 

- - - - -
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The following five documents, referred to in Table 3.1, describe the future of 
transportation in the region and are affected by the Transportation-Air Quality 
Plan. 

The Long-Range Element (or Plan): At DVRPC, the long range plan is known as the 
Year 2000 Transportation Plan. Adopted in June 1981, it will be published in 
the summer of 1982. It identifies transportation policies, facilities to be built 
and major changes in existing facilities. (Reference 37 describes the testing 
and evaluat~on of the proposed plan.) 

The Transportation Systems Management Element (or Plan): The TSM plan (Ref­
erence 20) is a short-range plan and includes a large and diverse number of 
proposed actions in traffic engineering, public transportation, pricing, 
management, operational and other improvements to the existing system. 
The Transportation Systems Management Plan will be published in fall 1982. 

The Transportation Improvement Program (TIP): The TIP is published annually in 
July and consists chiefly of a list of all transportation improvements to be 
advanced during the next six years. The TIP draws projects from both the 
long range and short range plans. (See Reference 2.5). 

The Annual Element: The first year the TIP is referred to as the Annual Element 
and consists of a cost-constrained list of high priority projects. 

The Integrated Work Program (IWP): The IWP describes all planning activities to be 
accomplished by DVRPC (or by others funded through DVRPC) during the 
fiscal year (July 1 - June 30). 

Adoption of the Transportation-Air Quality Plan by the DVRPC Board represents a 
policy commitment to develop supportive transportation planning documents. 
DVRPC intends to bring its long range and TSM plans, its TIP and annual element, 

· and its IWP into conformity with the State Implementation Plans of Pennsylvania 
and New Jersey. Rules of the FHW A and UMT A (FR, January 26, 1981 pp. 8429-
8431) require that these federal agencies apply conformity criteria in their own 
review and approval procedures. 

3.3 Monitoring Plan 

A monitoring plan provides for the periodic assessment of the effectiveness of 
transportation strategies included in the State Implementation Plans (SIPs}. (The 
requirements of a monitoring plan are contained in guidance published in the 
Federal Register on January 22, 1981, pp. 7184, 7187 and 7191.) The monitoring 
plan basically must demonstrate how travel (number of trips and vehicle-miles} is 
responding· to transportation strategies which have been initiated. It also must 
evaluate the basic assumptions upon which these projections were made; for 
example, population growth and baseline vehcile-miles of travel must be monitored. 

Monitoring of the success of projects to produce the anticipated reductiOF)S in 
emissions 1s a difficult task. Seldom are direct measures of travel impacts avail­
able. An increase in the use of a transit facility, for example, which has been 
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improved by a SIP measure may not be attributable to the subject project, but be 
caused by exogeneous factors, such as the cost or availability of gasoline. Ideally, 
each individual project and program should have its own method of measuring 
success even if it is a surrogate measure imperfectly correlated to a true measure 
of its effectiveness. The most accurate methods of determining success are 
through surveys and before-and-after traffic counts at affected points in the 
hignway network. These approaches, however, are expensive. In an era of 
declining funds for transportation planning, resources may be best allocated 
elsewhere. 

Due to the difficulty involved, it seems economical to postpone the design of an 
approach for monitoring each measure until such time as it is clear that the 
measure will be included in a SIP. DVRPC commits itself to this essential task 
as a part of supplementary work to be completed during FY 1983. 

An approach for developing a monitoring plan has been outlined in DVRPC's 1981 
Work Program. It includes the following steps: 

(l) 

(2) 

(3) 

( 4-) 

(5) 

(6) 

Determine the transportation system performance indicators appropriate to 
each strategy or set of strategies. . 
Determine the methods to be employed, the data to be collected, the 
frequency of the assessment and other particulars for each of the indicators 
selected. 
Determine how the monitored data will signal any of the following: (a) 
cessation of the strategy, (b) modification or extension of the strategy, and 
(c) initiation of substitute strategies to be drawn from the "reserved" 
measures. 
Determine which agencies can accept responsibility for executing various 
aspects of the monitoring program; estimate the annual costs and propose 
how the program elements can be funded. 
Consult with each of the above agencies as to the conditions under which it 
will accept the responsibility for monitoring. 
Propose a single best monitoring program. 

In fulfilling the above tasks, two observations will be borne in mind: (l) the use of 
data already being collected will be relied upon in every instance; no new data 
collection is anticipated. Often the measures used .will be surrogates. (2) 
Relatively more effort will be devoted to measures which can be reversed, ended or 
dismantled at a savings to public investment. Less effort will be devoted to 
measures which cannot be terminated or which have been instituted for other 
reasons in addition to air quality. 

The Annual Report on Transportation-Air Quality Planning, published during the 
last two years and planned to continue, will report on the progress which is 
perceived to take place as. a result of transportation control strategies. Past 
reports have relied upon rather gross measures such as indicators of regional 
vehicle-miles-of travel, regional population estimates, transit ridership figures, 
carpools and vanpools reported by ridesharing agencies auto occupancy studies and 
reports on gasoline consumption. As experience is gained, DVRPC staff expected 
that more precise evaluations of each strategy will be possible. 
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Guidelines for Transportation-Air Quality Planning require that states submit 
contingency plans for use in the event that "reasonable further progress" in at­
taining standards is not made. This may occur if(l) committed programs and 
projects fail to get implemented, or (2) programs and projects fail to deliver the 
emission reductions projected in the SIP. (See the Federal Register, January 22, 
1981, pp. 7184, 7187 and 7192.) 

The contingeJ1CY plan as defined .in the Federal Register has two parts. In large 
urbanized areas, it requires that local planners develop a comprehensive list of 
projects which may adversely affect air quality. Federal regulations (FR, January 
26, 1981;pp. 8427 and 8430) further require that upon notification by the EPA that 
a SIP revision has been requested and for 12 months after the notification or until 
the SIP is formally revised, whichever comes first, the UMT A and FHW A will not 
be permitted to authorize construction of any of the listed projects. This part of 
the contingency plan does not appear applicable to a region like Philadelphia. The 
six-year Transportation Improvement Program for the region contains many 
measures to improve the public transportation system, all of which tend to suppress 
the amount of automobile travel. Highway projects are primarily Transportation 
Systems Management (TSM) projects designed to ease congestion in problem areas. 
These projects, too, generally have beneficial effects upon mobile source emissions. 
~ost large scale projects in the TIP constitute missing links in a minimal and long­
planned network of limited access highways. It does not appear that any 
programmed project will adversely affect air quality in the region. The air quality 
evaluation of the long-range regional transportation plan shows that emissions will 
be lower than for the no-build alternative. 

The second part of the contingency plan is a description of the process for 
determining additional transportation measures which can be employed in the event 
they are required. This process may be commenced when the EPA requests a SIP 
revision. Transportation control measures may be required at some future date 
even if none were to be included.in the 1982 SIP revision. 

In the previous section it was explained that an effort will be maintained by 
DVRPC to monitor the success of each adopted measure and to compare in the 
Annual Report the estimated emission reduction achieved with that predicted in 
the SIP. If, in sum, the emission reductions are falling short of that for which the 
transportation sector has assumed responsibility, the Annual Report will report it. 
Further, it will report progress or delays in implementing each adopted measure. It 
is then EPA's prerogative to cite that progress in attaining standards is insufficient 
and request a SIP revision. 

It is DVRPC's intent to cooperate with EPA in amending the SIPs for transportation 
controls within the Delaware Valley. However, if direct funding is not provided, 
DVRPC must rely upon cooperation of federal and state transportation agencies to 
approve work programs which include the necessary projects. 

If necessary to find further measures to reduce emissions, DVRPC would first draw 
upon those measures in the reserved list of strategies appended to this plan. 
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Reserved strategies are those which appear to produce emlSSlon reductions, but 
which, for one of several reasons, are not recommended at this time. Section 2.3 
discusses the various kinds of reserved measures. 

Several strategies consist of many small projects, the air quality impacts of which 
are only significant in the aggregate. A number of these projects will be completed 
during the 1982 to 1987 period. In the event of a request for a SIP revision, such 
projects which are completed or which are committed to being completed can be 
evaluated and the emission reductions used to reduce the shortfall. 

A second group of strategies to look to are those which were studied in detail, 
caused signficant reductions, appeared to have few implementation problems, but 
for which commitments were unable to be obtained. In these cases, little needs to 
be done except to obtain the necessary commitments from funding and operating 
agencies. 

If the above two kinds of strategies fail to provide the necessary reductions, other 
reserved measures will need to be studied. It would be reasonable to select, on the 
basis of past analyses, the most promising strategies which together are likely to 
satisfy the attainment requirement. The technical approach employed for similar 
measures during the recent detailed studies will provide the model for what 
analysis needs to be done. 

As in the case of the 1982 SIP revision, the DVRPC's Transportation Technical 
Advisory Committee will guide the planning and make recommendations to the 
Planning Coordinating Committee and the Board concerning amendments to the 
plan. A public hearing on amendments will be held prior to the Board's adoption. 

During the compilation of this plan it became clear that a real threat to the con­
tinued operation of the region's commuter rail lines exists. A study, "Commuter 
Rail Contingency Plans" was commissioned by the DVRPC Board to develop "al­
ternative mobility options for the Delaware Valley" in the event of a short-term or 
lorig-term shutdown. The present commuter rail system is an important element in 
the transportation network and therefore also in the baseline emissions inventory. 
Should a shutdown occur and the commuter rail contingency plan be put into effect, 
a re-evaluation of baseline emissions must take place. To the extent that the 
alternatives result in a significant emissions increase, additional measures may be 
drawn from the reserved strategies to return the trend to one of reasonable further 
progress. 
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APPENDIX A 

Reserved Measures (See Sec~on 2.3) 
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PENNSYLVANIA 

New Commuter· Rail Vehicles 

In this project, 70 new commuter rail cars would be purchased in 1983 to alJow the 
replacement of the remaining Reading "Green Cars" (from the 1920s) with modern 
equipment (Ref. 25, p. 4-6, Ref. 26, p.81). The new silverliners would alJow greater 
speed, less noise and vibration, and better climate control than the equipment 
replaced. This project would cause an ~ncrease in ridership of 864- per day in 1987. 
This would amount to a 17 kg/day HC emission reduction, under the present 
operating scheme with stub-end terminals in the CBD area. Considering the recent 
cuts in commuter rail service, it is not at present certain whether the new 
equipment would be necessary. For this reason, it is recommended that equipment 
requirements be re-evaluated after regional decisions have been made concerning 
the future form and extent of the commuter rail system. This project is of lower 
priority than the ecce project, and in any case would result in relatively small 
new ridership. 

Rehabilitated Rapid Transit Vehicles 

In this strategy, SEPTA would rehabilitate approximately 30 Broad Street Subway 
cars, to improve fleet availability and the reliability of service until the· new rapid 
transit cars bcome available. This project is also a backup in case technical 
difficulties should cause part or all of the new car orders to be cancelled, leaving a 
short-fall of equipment. 

It is assumed that most of the rehabilitated vehicles would be former Bridge Line 
cars (Ref. 25, p. 18), which are the most modern in design, and that the remainder 
would be 1938 rolling stock, which although based on the 1928 design are the 
newest cars presently running. 

Rehabilitation of the Bridge Line cars alone would result in a ridership increase of 
27 53 per day in 1987, if no modern equipment were placed on the line (Ref. l, pp. 
2-20 to 2-23). This would result in a 17.2 kg/day HC emissions reduction. This 
project is primarily an alternative to the plans to acquire and place in operation 
modern rapid transit cars. · 

New Rapid Transit Vehicles 
I 

In this project, an additional 25 cars would be purchased for the Broad Street 
Subway, as an add-on to the present car order (PA:3-0. (Ref. 1 pp. 2-29, 3-2 to 3-
4-). The latter is expected to satisfy, in terms of number of vehicles, 9696 of the 
fleet requirement of 130 cars. However, it is possible that 125 modern, fast­
accelerating rapid transit cars will suffice to provide the same line capacity as 130 
of the obsolescent 1928-1938 vintage cars. If it proves necessary to operate 130 or 
more c;ars to provide a satisfactory level of service on the Broad Street line, the 
supplemental car order would allow up to 12 Kg/day HC emission reduction. 
Considering the $15M cost of the project, and the relatively small air quality 
benefit, this project is placed on the Jist of reserved measures. 
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Rehabilitated Buses 

In this project, 125 New Look buses would be rehabilitated, to improve service 
reliability and upgrade the aesthetics of the vehicles (Ref. 25, p.17). This would 
allow an increase in 1987 ridersip of 1254 per day (Ref. l, pp. 2-20 to 2-23), and HC 
emissions reduction of 5.4 kg/day. 

This project is primarily an interim measure to improve the fleet until additional 
new vehicles are purchased. It would not impact 1987 air quality unless the new 
vehicle program were delayed, making it necessary to continue operating some of 
the rehabilitated buses. Therefore, it should be considered an alternative to the 
recommended SIP project to purchase new buses and a reserved measure. 

Premium Bus Service 

In this strategy, a premium-fare express bus service, with guaranteed seats, com­
fortable vehicles, and courteous drivers, would be provided to suburban areas which 
presently lack adequate public transportation for CBD-bound commuters or which 
may face the prospect of reductions in commuter rail service. It is presumed that 
a large intercity-type bus would be used in this type of operation. At the 
residential end of each route, buses would pick up locally from stops along the 
highway and park-and-ride lots; they would then run express to Center City, with 
local distribution along Chestnut Street. 

A consultant study conducted as part of the present transportation-air quality 
planning effort has developed ridership and cost data for three potential routes, 
providing several analytical models which can serve as a basis for further route 
evaluation by area transportation planners (Ref. 1, pp. 4-2 to 4-25). One route, to 
West Grove, via 1-95 and US 322, would serve an area which has practically no 
public transportation service. It could -serve as a test for possible future 
establishment of commuter rail service on the Octararo Branch, presently a little­
utilized freight line paralleling U.S. Route 1. The other routes evaluated were to 
Plymouth Meeting via 1-76, and to Levittown via 1-95 and Route 63. Fares would be 
equivalent to commuter rail fares for equal distances: for West Grove - $3.40; for 
Plymouth Meeting -$2.05; and for Levittown - $.3.00. Ten-trip and monthly tickets 
would be available. Three trips per hour during peak periods, and one per hour off­
peak, were assumed. With comfortable seats, air conditioning, bus shelters at 
stops, etc., a level of amenity similar to that of the commuter rail service could be 
provided. 

The three routes studied would allow a potential HC emissions reduction of 15.9 
kg/day. However, in the case of the Plymouth Meeting and Levittown lines, it is 
felt that competition with extant commuter rail service might produce negative 
economic impacts on the overall transit operation on the affected corridors. For 
this reason, the West Grove service appears to be the most viable of the three 
routes studied, allowing an HC emissions reduction of 11.9 kg/day. However, in 
this case, it is possible that a different service frequency (2 per hour) would be 
required to make the line economically viable. 

Future study may delineate a number of other routes which would allow comparable 
savings. As most potential routes would probably involve some competition with 
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the commuter rail system, in future planning, efforts would be made to dovetail bus 
and commuter rail schedules, alternate park-and-ride stops (with only on-street 
pickup where bus routes parallel commuter rail stations), and route buses in such a 
way as to cover somewhat different service areas, to maximize the potential of the 
total transit corridor (bus plus rail). 

Considering the modest savings in emissions, and the fact that further evaluation 
would be needed to establish the viability of the most promising of the three pro­
posed routes, this strategy is placed on the list of reserved measures. 

Improved Bus Service Frequency and Route Modifications: Pennsylvania 

There are a number of TSM projects in suburban counties, involving an increase in 
the frequency of bus service during peak hours (Ref. 20). These include plans for 
increased service in Doylestown in Bucks County; in Norristown and on US Route 
202 in Montgomery County; on bus routes 120 and 121 in Chester County; and on 
Pa. Routes 13, 320, and lf.20, on Baltimore Pike, and in Media, in Delaware County. 
In addition, there are plans to extend bus routes along Ridge Pike and other 
portions of US Route lf.22, in Montgomery County. 

These improvements would, if implemented, a,Pow a small change in the modal split 
in favor of transit, and a corresponding reduction in vehicular emissions. However, 
considering the uncertainty of future funding for transit operations, it may be very 
difficult to make a commitment to expand suburban service. 

Route Y and 59b Electrification 

In this project, the route Y and 59b bus routes would be converted to trackless 
trolley (Ref. 25, p. lf.3). Both routes are heavily used, and the proximity of other 
trackless trolley, light rail, and rapid transit lines would allow some savings through 
common use of substations and maintenance personnel and facilities. 

Trackless trolleys allow a higher level of comfort and amenity than diesel buses, 
with much lower noise, absence of fumes (which while not affecting riders inside 
the vehicle may be noticeable at passenger stops and terminals), smoother accel­
eration, quiet electric braking, etc. They have better acceleration at low and 
medium speeds and may allow a slight improvement in running time, especially on 
upgrade sections. Finally, the overhead wires provide much better route identity 
than buses which carry their fuel. 

These factors would result in a ridership increase of 53lf. per day in 1987 (Ref. 1, pp. 
2-20 to 2-23). This would mean a 2.3 kg/day reduction in emissions through 
diversion from automobiles. If this were the only factor considered, this project 
would appear to allow only a very small improvement in air quality. However, the 
replacemel'lt of diesel buses with electric vehicles will result in at least a 12.5 
kg/day reduction in HC emissions, so that total emissions savings would be llf..8 
kg/day. 

As there is uncertainty about the availability of funds for this project, and the air 
quality benefits are modest, Route Y and 59b electrification are placed on the 
reserved list of measures. 
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Commuter Rail Infrastructure Improvements 

This project would include track, roadbed, interlocking, power, catenary, bridge, 
and grade crossing improvements, new signalling and welded rail for the commuter 
rail system. It would include an increase in the number of tracks and replacement 
of the Brill/ Arsenal interlockings with an interlocking at 54th Street for improved 
operating efficiency and safety (Ref. 25, pp. 7-8, 4-2; Ref. 26, pp. 4-8, 53). The 
Brill/ Arsenal improvement would alleviate congestion and improve running time 
where the Airport High Speed line branches off from the Media-West Chester line, 
resulting in a ridership increase of 205 per day in 1987 (Ref. 1, pp. 2-20 to 2-23). 
This would allow a 4- kg/day reduction in HC levels. 

Frankford El Reconstruction and Station Replacement 

In this project, the Frankford Elevated line would be reconstructed to correct 
structural weaknesses from its northern terminus to a point south of the Girard 
Avenue station. Improvements would be made on crossovers, signalling, and com­
muncations systems. The City of Philadelphia plans to replace the eleven existing 
elevated stations with new stations at the same locations (Ref. 25, pp. 9, 4-4; Ref. 
26, p. 53). 

The structural work on the elevated line is primarily for safety reasons, and will 
have no ridership impacts (Ref. 1, pp. 2-20 to 2-23). The replacement of 
obsolescent stations should have a modest impact on ridership. However, as no 
CBD stations are involved, it can be assumed that the impact on ridership would be 
considerably less than that of the recommended Market Street subway-elevated and 
subway-surface line station improvements. 

Market Street West Station 

In ths project, a new station would be constructed at 20th Street -on the Market 
Street Subway. This would serve the recent growth of commercial apartment, and 
hotel development in the CBD area west of City Hall, and relieve peak-hour 
crowding at the 15th Street Station (Ref. 25, p. 13). This improvement would allow 
a decrease in walking time for some riders who presently use the 15th Street and 
30th Street subway stations, and elimination of waiting time for passengers who 
transfer at City Hall or 30th Street to the subway-surface system, which has 
stations at 19th and 22nd Streets. 

This project has been estimated to result in a ridership increase of 1170 per day in 
1987 (Ref. 1, pp. 2-20 to 2-23}. This would allow a 7.3 kg/day reduction in HC 
emissions. Considering the high cost of the project ($4-3.7 million), the air qualify 
benefits are rather small. Also, it is probable that improvements in security and 
aesthetics on the subway surface stations at 19th and 22nd Streets will make the 
transfer to this mode more acceptable to passengers in the future, and that the 
ability to run the new LRVs in two-car trains will reduce the crowding that 
presently inhibits some passengers from making the transfer. The subway-surface 
line improvements may therefore further reduce the transportation and air quality 
benefits of the proposed 20th Street station. For these reasons, this project is 
place on the reserved list. 
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30th Street Commuter Rail Station Renovation 

In this project, improvements would be made to 30th Street station, partly in 
conjunction with the Northeast Corridor improvement program, and partly with the 
aim of upgrading the station as a commuter rail facility. The improvements would 
include replacement of escalators to the upper level, improved lighting, an 
improved public address system, installation of electronic destination signs., 
improved ticketing facilities, installation of an escalator to the subway station, and 
construction of an at-grade, covered walkway to the subway entrance at 30th and 
Market Streets (Ref. 25, p. 27). · 

This project has been estimated to result in an 872 rider per day increase in 1987 
(Ref. 1, pp. 2-20 to 2-23). This would mean a 17.2 kg/day reduction. Considering 
the modest level of air quality improvement and the relatively small level of new 
ridership generated, this project has a lower priority than the ecce development. 

Suburban Commuter Rail Station Renovation 

In this str.ategy, improvements would be made on about 50 commuter rail stations, 
including parking, signing, lighting, platforms, and buildings. Several Amtrak 
stations are included in this program (Ref. 25, pp. lf.2-lf.3; Ref. 26, p. 57). This 
project would allow a 1078 rider/day increase in 1987 (Ref. 1, pp. 2-20 to 2-23). 
This would mean a 21.3 kg/day reduction in HC emissions. Considering the modest 
level of air quality improvement, the relatively small level of new ridership 
generated, and the fact that station renovation priorities may be changed in the 
near future (as there may be a curtailment of service at some stations), this project 
is placed on the list of reserved measures. 

Bus Stop Relocation: Pennsylvania 

The TSM program includes a number of projects for relocation of bus stops to the 
far sides of intersections (Ref. 20). These cover bus lines on Pa. Routes 320 and 
611 in Montgomery County; bus stops in Media, in Delaware County; and bus routes 
on Ridge A venue, Frankford A venue, Broad Street, and the Arch/Race Street area 
in Philadelphia. Also included are off-line bus slots for stops on US Route lf.22 in 
Montgomery County, and on Bustleton Avenue and City Line Avenue in Philadel­
phia. 

Far-side bus stops allow buses to drive around right-turning traffic which may 
prevent them from gaining access to the near-side stops. This allows bus service to 
be speeded up, and should result in a smalJ diversion from private cars to transit. 
Curb-side bus slots allow buses to pull off main thoroughfares to make their stops, 
allowing less interference with other traffic, and a slight reduction in emissions. 

Considering the limited scale of these projects, the air quality improvement 
resulting from these improvements will be very small, perhaps negligible. 

A-5 



Coordination of Transit Service: Pennsylvania 

There are a number of TSM projects for coordination of transit schedules where 
there is a mode change at transfer points between bus and rail lines (Ref. 20). 
These include an areawide program in Bucks County; modifications to bus service 
along US Route 30 and Pa. Route 320 in Montgomery County, on Pa. Routes 13 and 
320 and in Media, in Delaware County; and· the Race/ Arch Street, Broad Street, 
Frankford Avenue, and City Avenue areas in Philadelphia. In addition, there is a 
project for feeder bus service on US Route 202 to the Elm Street commuter rail 
station in Norristown. 

These projeets would reduce waiting time, and hence total trip time, for transit 
users. It is expected that the increase in ridership will be relatively minor; 
however, in the suburbs, there may be a small reduction in vehicle miles as some 
park-and-ride commuters switch to the bus as an access mode to the commuter rail 
system. Overall, the emissions reduction will probably be very small. 

Transit Promotional Programs: Pennsylvania 

The TSM program includes a number of small transit marketing projects (Ref. 20). 
These include the Langhorn-Levittown Mall service area in Bucks County; an area 
program in Chester County; the Pa. Route 13 and Baltimore Pike corridors in 
Delaware County; and map revision for additional service in the Bustleton Avenue 
area of Philadelphia. 

The ridership impacts of localized m~keting programs of this sort are in general 
r.elatively small and difficult to quantify~ 

Transit Permit 

In this strategy, a weekly transit permit would be introduced, allowing regular 
transit users to buy the permit in advance for $5.25 and pay a "drop" fare of 15¢ 
upon boarding the transit vehicle. This allows regular patrons much of the con­
venience of the transit pass in not having to carry a large amount of change to ride 
the SEPT A system, but requiring much less money to be paid in advance as 
compared to the present, non-discounted $9 Transpass. The permit system would 
be most beneficial to riders who do not need to make a transfer. For these riders, 
the permit would be the most economical travel alternative for trip rates of 9.5 to 
25 per week. For people making one transfer, the permit would be more 
economical for trip frequencies of 9.5 to 12.5 per week, while for riders making 
two or more transfers, the pass would be a cheaper alternative than the permit for 
passengers making more than 9 trips per week (Ref. 1, pp. 4--26 to lf.-4-0). 

It is estimated that in 1987, 1164- additional transit trips/day could be generated 
using the permit system in addition to he present weekly and monthly passes. This 
would result in a 5.9 kg/day HC emissions reduction. However, there would be a 
0.84-96 reduction in SEPTA revenues, and administrative costs for fare coJlection 
would increase by 10 to 1596. Considering the modest level of emission reduction 
resulting from this strategy, and the probability of increasing operating costs for 
SEPTA, this strategy is placed on the list of reserved measures. 
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Preferential Signals for Transit Vehicles: Pennsylvania 

In this measure, preferential signals favoring transit vehicles would be installed 
along the following routes which operate in mixed traffic, in 1984- and 1985: the 
Route 4-7 bus, on 7th, 8th and 9th streets; the Route 23 streetcar, on 1Oth, 11th and 
12th streets; the Route 2 bus, on 16th and 17th streets; the Route 3 bus, on 
Columbia Avenue; and the Route 26, J, and K buses, on Chelten Avenue. (For a 
description of these routes, see Ref. 27). In addition, there is a TSM project to 
improve signal phasing at Broad and Olney Avenue, to expedite transit vehicle 
movement (Ref. 20) and on-going project to provide preferential signals for Route 
66 trackless trolleys on Frankford Avenue. 

It is also planned to provide preferential signals for the Route 15 streetcar on 
Girard Avenue, which has some painted-off exclusive lanes and raised right-of­
way. Finaily, there is a project for improved signalization and channelization at 34 
grade crossings on the Media-Sharon Hill light rail line, which operates mostly on 
private right-of-way. These improvements would include crossing gates, signal 
preemption, and new and improved signals. 

For these routes, green signals favoring buses, trolleys, or light rail cars would be 
advanced or extended, with the deficit in green time for cross traffic being made 
up on the next cycle; hence, there would be no adverse impact on automobile 
emissions. Where transit vehicles operate on private right-of-way, or on streets 
under free-flow conditions, signal preemption would allow them to move directly 
across intersections without delay. For mixed-traffic operation under congested 
rush-hour conditions, this strategy is somewhat less effective; but even in this case, 
signal preference reduces intersection delays and allows transit vehicles to move up 
to passenger stops more speedily. Left-turning traffic may remain a problem for 
streetcars; this can be accommodated by providing a left-tum phase or a left-turn 
bypass lane, which has already been done on Girard Avenue. Buses with signal 
preemption, of course, can maneuver around left-turning vehicles, making special 
provisions unnecessary. 

Improved transit running speeds resulting from signal preference can allow a small 
modal shift in favor of transit, with a minor, perhaps negligible, reduction in 
emissions. 

Exclusive Lanes for Transit Vehicles: Pennsylvania 

Exclusive transit lanes were recommended in a recent study for the City of Phila­
delphia for major portions of the Route 60 (Allegheny Avenue), Route 56 (Erie 
Avenue), and Route 6 (Ogontz Avenue) streetcar lines, and for congested sections 
of the Route 59 (Oxford Avenue) trackless trolley and bus routes 20, 88, and B 
(Bustleton Avenue) (See Reference 27). Exclusive lanes and traffic light 
preemption have already been funded and are being implemented for the Erie and 
Ogontz Avenue lines; transit lanes are planned for the remaining routes in 1983, 
and preferential signals would be installed on these lines in 1984- and 1985 (not 
restricted to reserved lane portions). There is also a TSM project to establish a bus 
lane on Broad Street, between Vine and Erie (without signal preemption). 
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These improvements allow streetcar lines to be upgraded to light rail standards, 
and provide better transit route identity. Reserved lanes allow traffic to be kept 
out of the path of transit vehicles, and will also allow preferential signals to be 
used more effectively. Reserved lanes for streetcars would be in the center of the 
street; where left tum lanes are permitted in the right-of-way, a special signal 
phase might be necessary. For buses and trackless trolleys, directional, peak hour, 
curb-side "diamond lanes," allowing access to right turning traffic would be 
utilized; on Bustle ton A venue, southbound AM and northbound PM lanes would be 
used, while on Oxford Avenue, a southbound lane would be used in the AM peak 
only. 

Air quality impacts of reserved transit lanes depend upon the balance between 
increased transit ridership (diversion from autos) and increased congestion of motor 
vehicles where traffic lanes are removed without providing compensatory road 
capacity by eliminating on-street parking. For the routes in questions, parking 
removal was not considered politically feasible. Air quality has been calculated to 
improve for some directional flows and time periods and to worsen for others, with 
an overall, slightly negative air quality impact, for transit lane improvements 
without signal preemption (Reference 27, T. XXIV). 

However, when traffic light preemption is used in combination with transit lanes, 
operations can be speeded up even more. Signal preemption allows a reduction in 
delays about equal in magnitude to that permitted by exclusive lanes. For the two 
longer streetcar lines recommended for exclusive lanes and signal preemption, 
delays are as follows: 

% of total delay vs. operating time 
% of total delay caused by traffic 
% of total delay caused by signals 

Allegheny Ave. 
36.1 
17 
16 

Erie Ave. 
34 
17 
13 

(Calculations based on delay, actual and idealized speed, in Ref. 27, Tt. III, XXVll.) 
It is probable that the combination of transit lanes and signal preemption will have 
a neutral or positive impact on air quality, by increasing transit ridership. 

Overall, transit lanes with signal preemption really constitute primarily a strategy 
for reducing transit operating costs and providing faster service, rather than an air 
quality improvement measure. Although reduction of costs can have an effect on 
service frequency, with perhaps further, indirect air quality impacts, the emissions 
reduction can be expected to be a minor one. 

Employer-Based Subsidized Transit Pass Program 

In this strategy, SEPTA would sell its transit passes to area employers at a discount 
for an introductory period of one month, following which the employers would 
purchase the passes from SEPT A at the regular price and continue to subsidize 
employee pass purchases at the same rate, as an employee benefit. In one scenario 
investigated in a recent consultant study, SEPTA would offer an initial discount of 
$1.50 on the weekly pass and $6.00 on the monthly pass. Hence, after the first 
month, employers would sell the weekly pass (regularly $9) to employees at $7 .50, 
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and the monthly pass (regularly $35) at $29 (Ref. 1, pp. 4--40 to 4--54-). This strategy 
would be beneficial to the transit operator, resulting in $87,170 in additional 
revenues. It is estimated that in 1987, 394 additional trips per day would be 
generated, resulting in an HC emissions reduction of 1.9 kg/day. 

Although the scheme described above would result in only a very small 
improvement in air quality, it is believed that further study, including a pilot 
project, would be necessary before the full potential of this strategy can be 
evaluated. As this would be a revenue-generator for the operator, it is likely that 
there will be further investigation of employer program, for economic reasons. 
Considering that future study may demonstrate a considerably greater level of 
emissions reduction, this strategy is a reserved measure. 

Reduced Bridge Tolls for High-Occupancy Vehicles (PA and NJ) 

This strategy would encourage the formation of carpools and vanpools by reducing 
the bridge tolls on Delaware River bridges for regular commuters who travel three 
or more in one vehicle. It would also discourge other drivers from making the 
crossing by increasing the tolls for vehicles other than those used for carpools. The 
toll modifications would have been made on all toll facilities between the Delaware 
Memorial Bridge at Wilmington to the Route 1 Bridge in Trenton. A specific 
proposal has been discussed in which pools would cross free on any bridge with the 
purchase of a 3-month sticker costing $5, making the average toll about 4-¢. Other 
tolls would be raised to a level where revenues were unchanged or greater than 
before the pool toll was instituted. 

Meetings have been held with three of the five authorities involved (DRPC, BCBA 
and DRJTBC). In addition to the proposal, other strategies were discussed 
including one-way bridge tolls and raising tolls on the BCBA and DRJTBC to the 
levels of the DRPA. DVRPC staff prepared for an anlysis of the impacts of the 
proposed toll by analyzing the impacts of the then-present toll structure on the 
DRPA bridges which included a $4 book of 4-0 tickets for carpools of 3 or more. 
Before these meetings and studies were concluded, however, it become clear that 
the proposal was unworkable. 

Raising tolls on the non-DRPA bridge to ORPA levels appear to be impossible due 
to charter restrictions and, even if not, are improbable for political reasons. 
Eliminating or _reducing the toll for carpools on 10¢ and 15¢ bridges have been 
agreed to be ineffective in encouraging carpool formation. In April, 1982 DRPA 
instituted new carpool rates at 4-0 tickets for $16, a reduction of $4. Considering 
the modest level of emission reduction likely to result from these rates, this 
strategy is placed on the list of reserved measures. 

Synchronized Traffic Signals: Pennsylvania 

Ther.e are about 45 TSM projects for synchronization of traffic lights on streets and 
arterial highways (many of these, however, apply to different segments of the same 
roads). These improvements allow a small improvement in air quality by 
minimizing intersection delay and accompanying idling by motor vehicles. 
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Individual synchronization projects allow only a relatively small savings in vehicular 
emissions; for this reason, these projects are placed on the reserved list of control 
measures. 

Intersection Improvements: Pennsylvania 

The TSM program for Philadelphia and the four suburban counties includes a large 
number of intersection improvement projects, mainly for the provision of turn lanes 
and signalling. 

Tum lane improvements, comprising about 200 separate projects, entail widening of 
intersection approaches for the addition of turn lanes, channelization, restriping, 
provision of protected left turns, and lengthening of existing turn lanes. Most of 
these projects involve the construction of left turn lanes, although there are plans 
for a few right turn lanes and center lanes (continuous lane for left turns from 
either directions). At many intersections, curb cutbacks and increased turning radii 
(affecting mainly right turns) are planned (about 80 projects); and there are a few 
projections to realign intersections. Also, there are several projects to remove on­
street parking at intersections to provide more room for turning movements. 

The second major type of intersection improvement is the provision of left turn 
signals (sometimes incuding an advanced green phase), often coinciding with the 
addition of left turn lanes. There are about 70 projects for adding left tum phases; 
and some additional projects for refining signal timing and phasing, providing 
vehicle-actuated signals at secondary intersections, and removing underutilized 
signals. 

It should be. noted that many of these projects are intended to reduce unnecessary 
delays at intersections, with improved safety as an additional benefit. Turn lanes 
and accompanying signal phase and timing improvements will allow a small 
reduction in vehicular emissions by separating flows of through and turning traffic, 
preventing extended idling of vehicles which are delayed as a result. Realignment 
proje~ts and curb cut-backs may reduce vehicle mileage slightly and allow higher 
speeds through intersections, while demand-actuated signals at minor intersections 
will reduce delays and extended idling for traffic on arterials as well as side­
streets. 

However, the em1ss1ons impacts of individual intersection improvements are very 
minor, and only in the aggregate will they allow a measurable reduction in air 
pollution. 

Exclusive Southbound A.M. Peak Hour Bus Lane on Roosevelt Boulevard 

In this project, a reserved bus lane would be provided on Roosevelt Boulevard for 
southbound buses operating between Adams Road and 9th Street, during A.M. hours 
only., The lane would be located on the curb side of the local lanes along the north 
side of the highway, and would facilitate movement of the Fox, J, R, and Boulevard 
Limited buses. In conjunction with this, there would be an improvement in bus 
loading and unloading facilities where the R and Limited buses cross the Broad 
Street Subway at Hunting Park Station, so that passengers would not need to walk 
across Broad Street: either a revised bus circulation plan with bus bays or turnouts, 
or a pedestrian tunnel bridging the subway tracks (Ref. 5). 
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The bus lane would result in an increase in total vehicle travel time and fuel con­
sumption for cars and trucks using the local lanes by 2 to 396 although it would 
facilitate faster movement by buses. It would reduce HC emissions by .1 Kg/day 
CO emissionsby 3.8 Kg/day, and NOx emissionsby .6 Kg/day; although the daily HC 
emission reduction figure is very small, a greater savings would result if there is an 
increase in bus ridership and a corresponding diversion from private cars as a result 
of the improved bus operating speeds. Implementation would cost $92,000. 

Considering the modest air quality gain resulting from this project, it is placed on 
the reserved list of air quality control measures. It may, however, be implemented 
during the reconstruction of the Frankford elevated line if this should result in an 
increase in bus service on the Boulevard to route passengers downtown via the 
Broad Street Subway •. 

Park-and-Ride Bus Service 

In this project, five express bus routes serving nine park-and-ride lots would provide 
service from Pennsylvania suburbs to the Philadelphia CBD (Ref. lJ., pp. 18-31). The 
following routes have been investigated in a preliminary analysis: (1) a Cargo City 
route, using I-95 and 1-76; (2) a Valley Forge Park route using I-76; (3) a line serving 
Souderton Plaza, Montgomeryville Plaza, and English Village, via PA 309 and Broad 
Street; {lJ.) a line serving Doylestown Center and Warrington Shopping Center, via 
US 611; and (5) a line serving Neshaminy and Red Lion Malls, via US 1 and Broad 
Street. Carpools and vanpools could also use these park-and ride lots as 
rendezvous. These routes would make heavy use of existing shopping plaza parking 
lots, to reduce parking lot construction costs; they would probably result in an 
increase in sales at participating shopping centers. 

If all five routes were made operational, a 21.7 Kg/day HC em1Ss1ons reduction 
would be possible, according to a preliminary estimate. However, this figure would 
be lowered considerably if the patronage on a number of parallel, existing bus 
routes and commuter rail lines were reduced. Although there may be considerable 
merit in introducing additional park-and-ride bus service in the Philadelphia 
suburbs, further analysis is necessary to delineate routes which will have a minimal 
impact on extant transit service. For this reason, the park-and-ride services as 
described are placed on the reserved list of air quality measures. 

Seasonal Fare Reduction 

In this project, there would be a reduction in adult cash fares and pass prices during 
July and August to encourage an increase in transit ridership on SEPTA's City and 
Suburban divisions during the period when most of the ozone violations occur. It 
would also allow better utilization of excess system capacity during the summer 
months when schools are closed (Ref. 1, pp. lJ.-5lJ. to 4--63). 

Although the actual seasonal fare levels would depend upon the regular year-round 
base fare prior to introduction of the new fare policy, if the base fare were $.70, 
summer fares would be lowered to $.50 and fares during other months would be 
increased to $.75. Under this scenario, a $9.00 pass would become $7.25 during the 
summer and $9.50 during the remainder of the year." To avoid an unfavorable cash 
flow problem, the fare would first be raised during the September preceding the 
initial low fare summer season, and the additional revenues would be banked. 

A-ll 



This project would increase transit ridership by 20,9lj.Q during summer months, but 
cause a reduction in ridership by 9,3lf.8 trips/day during the remainder of the year. 
There would be an HC reduction of 106.4 kg/day in July, 1987 and a CO increase of 
9lf.2 Kg/day in December of the same year. 

Although start-up costs would be relatively small ($100,000 to $150,000), and there 
would be fewer seasonal scheduling changes required, the operator would 
experience some serious operational and administrative problems in implementing 
this strategy. Also, it is believed that there would be considerable public 
resistance to regular fall fare .increases. For these reasons, the seasonal fare 
reduction strategy is placed on the reserved list of measures. 

Rehabilitated light Rail Vehicles 

In this project, 148 all-electric PCC cars, dating from 19lf.7 and 19lf.8, would be 
thoroughly rehabilitated to extend their useful life by eight years (Ref. 25, p. 19, 
Ref. 26, p. lf.2). This would improve both the aesthetics and reliability of the cars. 
This project, which is already underway, is an alternative to the purchase of new 
light rail vehicles for the North Philadelphia routes (allowing the replacement of all 
PCCs still in operation), which would allow a somewhat greater air quality benefit 
than the rehabilitated cars in 1987. If new cars are not purchased, and it is decided 
to convert the Philadelphia surface car lines to another mode, the rehabilitated 
PCCs would still be in service in 1987, resulting in a reduction in HC emissions of 5 
Kg/day. Considering the uncertainty over the operational status of these cars in 
the target year, and the relatively small air quality benefit, this project is placed 
on the list of reserved measures. 

New Light Rail Vehicles for North Philadelphia and the Norristown line 

In this project, 21 new light rapid transit vehicles would be ordered to provide 
service on the Norristown High-Speed Line in 1985. These cars would replace the 
Strafford and Bullet cars (now 56 and 50 years old, respectively), thus improving 
comfort and reliability of service on the P & W Division. Also, new light rail 
vehicles would be procurred for the North Philadelphia streetcar lines, becoming 
operational in 1987, with similar benefits. Altogether, the air quality benefits from 
these car orders would beless than 10 Kg/day HC emissions reduction. 

It is presently undercertain whether the North Philadelphia car lines will be 
retained as light rail or will be converted to trackless trolley or diesel bus; this 
makes it impossible to make a commitment to the additional car order in 1987. In 
the case of the Norristown Line cars, there is uncertainty over funding for replace­
ment vehicles. For these reasons, this project is placed on the list of reserved 
measures. 
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NEW JERSEY 

New Bus Routes: New Jersey 

A number of new bus routes have been proposed in the TSM plan. These include 
express service to Camden and Philadelphia along NJ Routes 543 and 70 in Camden 
County, express service along NJ 70 from Medford/Evesboro to Philadelphia and a 
new intra-county bus route in Burlington County, and express service from Kim 
Valley to Trenton in Mercer County. In addition, a recently consultant study 
recommended the following new routes in Mercer County: a route to Fernwood, a 
Prince-Hightstown route serving Quaker Bridge Mall, and an Independence Mall 
route. These latter routes would allow an HC emission reduction of 3.-58 kg per day 
(Ref. 3, pp. 186, 260-261, 294). These new bus routes would require a substantial 
increase in operating subsidies, which may be difficult to provide in light of 
expected cutbacks in federal operating funds for transit. Also, the expected level 
of emission reduction is rather small. 

Improved Bus Service Frequency and Route Modifications: New Jersey 

NJ Transit is currently in the process of modifying (in some cases extending) a 
number of routes in Camden, Burlington, and Gloucester counties. Changes have 
been made on Routes E, H2 (now H), L, M, R, and Z (with routes N and Hl being 
discontinued) in January, 1982, on Route V in April, and on Route F service in June 
1982. A ·number of other potential route changes are also under study. 

The TSM plan includes a number of proposals for increase in peak hour bus service, 
including corridor service along NJ highway routes 30, 70, 168, and 543 in Camden 
County, Route 50 Mount Holly in Burlington County, and Routes 41/47 and 45 in 
Gloucester County. There are also a number of projects to improve bus schedules 
for much of Camden, Burlington and Gloucester counties. 

In Mercer County, a recent consultant study recommended modifications of bus 
routes G, P, Q, R, and T resulting on a total HC emission reduction of 0.49 kg/day. 
Some route changes have a negligible impact on HC but would allow a CO emissions 
reduction (Ref. 3, pp. 187, 255, 261-265, 294). 

Minor route changes may be implemented rather easily; however, improvements 
involving route extensions and increases in service frequency would require an 
increase in operating subsidies, and may be more difficult to implement in a 
climate of reduced federal operating subsidies for transit. (In a few c-ases, it is 
possible that bus emission reduction resulting from eliminating greatly under­
utilized transit routes might be greater than the increase in auto emissions 
resulting from cessation of service, resulting in a slight emissions reduction.) 

OveralJ, the air quality benefits of these changes, should they be implemented, are 
expected to be very small. 

~us Shelters: New Jersey 

In this project, bus shelters would be installed throughout the state, increasing the 
comfort associated with bus travel. In the DVRPC region, 32 locations would 
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receive shelters in Camden County; Burlington County may install a dozen shelters. 
and Gloucester County intends to install 61 shelters. As most of the sites recom­
mended for shelters are in highly visible, populated locations, they should be ef­
fective in attracting riders. 

This project would result in a ridership increase of 242 per day, with an HC 
emissions reduction of 1.4 kg/day in 1987 (Ref. 2, pp. 108-109). Despite the very 
minor level of air quality improvement, this project is relatively inexpensive, with 
a capital cost of only $280,000. Therefore, it is placed on the list of reserved 
measures. 

Bus Stop Signs and Marketing Program: New Jersey 

In this statewide project, signs would be installed at bus stops in order to improve 
the visibility and marketability of the transit service. A total of 134 signs have 
been allocated to Camden County, and 59 to Burlington County; Gloucester County 
may request 19 signs. In addition, a statewide bus marketing program is included, 
in which a multi-colored, tri-county transit guide would be developed, printed, and 
distributed. 

This project is expected to generate 97 new riders per day. The HC emissions 
reduction in 1987 would be 0.5 kg/day (Ref. 2, pp. 105-107). Despite the very minor 
level of emissions reduction, the project is very inexpensive, with a capital cost of 
only $100,000. Therefore, it is placed on the list of reserved measures. 

Bus Stop Relocation: New Jersey 

The TSM program includes over 15 projects to relocate bus stops to the far sides of 
intersections in Camden and along the ROute 168 corridor, and about 15 additional 
bus stop relocation projects in Camden County. There are also some additional far­
side bus stop projects in Mount Holly and elsewhere in Burlington County; along NJ 
Route 41/47 and 534 in Gloucester County; and in the NJ Route 206/524 area in 
Mercer County. Finally, there is an area plan for off-street bus bays along the 
Route 168 Corridor in Camden County. 

Far-side bus stops allow buses to drive around right-turning traffic which may 
prevent them from gaining access to near-side stops; this allows bus service to be 
speeded up, and should result in a very small.diversion from private cars to transit. 
Curb-side bus bays allow buses to pull off main thoroughfares to make their stops, 
allowing less interference with other traffic, and a slight reduction in automobile 
and truck emissions. The air quality benefits from these bus stop improvements are 
expected to be very small. Therefore, this strategy is placed on the Jist of reserved 
measures. 

Coordination of Transit Service: New Jersey 

The TSM plan includes projects to provide additional bus feeder service to PA TCO, 
including a park-and-ride express bus along the Route 168 corridor from Audubon to 
the PA TCO Broadway station, and for mode-change scheduling for local buses in 
the Camden area. For Burlington County, there is a project to establish a PATCO 
feeder bus along Route 73. Finally, a recent consultant study has recommended 

A-14 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
-I 
I 
I 
I 
I 
I 
I 
E 
-I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 

that an information display case be erected at the downtown rail station in 
Trenton, showing bus routes and schedules connecting the station with the Trenton 
CBD (Ref. 3, pp. 234-235, 244-245, 294). 

These projects would provide better inter-modal connections, with reduced waiting 
time (arid hence reduced total trip time) for transit users. It is expected that the 
increase in the number of home-to-work trips generated by these projects would be 
relatively minor. However, in the suburbs, some park-and-ride commuters may 
switch to the bus as an access mode to the Hi-Speed Line, with a small reduction in 
VMT of auto travel per rider. Overall, the emissions reduction allowed by improved 
coordination of transit service will be relatively small. 

Discounted ·Multi-Zone Monthly Pass Program: New Jersey 

In this project, a monthly pass program would be implemented that would allow NJ 
Transit passengers a discount on trips which extend through more than one zone. 
This could complement the extant discounted-one-zone monthly pass. It is assumed 
that the current average fare of 7 5¢ for multi-zone trips would be reduced to 72¢ 
with the new pass program. 

The discounted mutli-zone pass would increase the convenience of transit use by 
allowing passengers to merely show their pass upon boarding, without the need to 
carry around a considerable amount of change; it would reduce commuter costs 
slightly, and encourage additional transit use as it is possible for pass-holders to 
make an indefinite number of trips per month. There are also some advantages to 
the transit operator, as the pass program allows prepayment of fares, with lower 
expenses for cash handling, and the posibility of collecting interest on the money 
paid in advance. Finally, it would allow a slight reduction in delays upon boarding 
as passengers queue at the farebox, with a small reduction in platform costs. These 
factors, together with the revenues from new ridership generated, can help to 
offset the loss of gross revenue as fares are effectively lowered for existing 
patrons, many of whom would switch to the pass. 

This project would generate 259 new riders per day, allowing HC emissions 
reduction of 1.4 kg/day in 1987 (Ref. 2, pp. 132-134). 

HOV Lanes on US 130 

In this strategy, High Occupancy Vehicle (HOV) lanes would be set up along the US 
130 corridor in western New Jersey, from Burlington to WestvilJe. Access to the 
HOV lanes would be limited to vehicles with three or more occupants. The HOV 
facility would take the form of with-flow median .lanes. A preliminary analysis 
(Ref. 6) indicates that it may be possible to achieve a 49 kg/day HC reduction on 
the portion north of US 30, and an 89 kg/day reduction south of this point. 

A detailed engineering and design study of US 130 is required before a definite 
recommendaiton can be made for HOV lane treatment of this corridor. Traffic 
lanes are narrow on certain portions of Route 130, raising safety questions (and 
possibly requiring widening of the highway); and there are numerous intersections, 
including several traffic circles, whose layout would need to be studied in some 
detail. 
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Because of the need for a detailed engineering study, the HOY lane alternative for 
Route 130 must be placed on the list of reserved measures. Future consideration 
may be given the project if it is determined that (1} the HC emission savings are as 
substantial as indicated in the preliminary study, and (2} all safety questions have 
been answered. 

PATCO Extension to Berlin-Atco 

In this project, the extant Lindenwold Hi-Speed Line would be extended to Atco, 
along the Route 30 corridor, a distance of 7 miles. This project would provide rapid 
transit service along an important· segment of a major travel corridor between 
Philadelphia and Atlantic City, and would help to alleviate traffic congestion in 
Berlin, the first major town east of Lindenwold on Route 30. The extension would 
generate a 600 per day increase in ridership, resulting in a 10.5 kg/day HC 
reduction in 1987 (Ref. 2, pp. 115-116). This project would require a considerable 
capital expenditure ($77 million} for implementation. Considering the uncertainty 
of funding a the present time and the modest benefits to air quality, the Berlin­
Atco extension is placed on the list of reserved measures. 

PATCO Extension to Maple Shade and Bellmawr 

In this project, two PATCO branches would be constructed, from Broadway Station 
in Camden to Maple Shade and Bellmawr, totalling 11 miles. This would provide 
rail rapid transit service to a large area of western New Jersey which is presently 
served only by buses. The extension would generate a ridership increase of 7917 
per day, resulting in a 7 5.4 kg/day reduction in HC emissions in 1987 (Ref. 2, pp. 
113-114). The great expense of the project ($71.8 million}, and the uncertainty of 
funding and implementation before 1987 suggest reserving this measure. 

Reduced Bridge Tolls for High-Occupancy Vehicles (PA and NJ} 

See discussion under PENNSYLVANIA 

Synchronized Signals: New Jersey 

Signal synchronization would allow a general speed-up of traffic movement on 
affected highways, minimizing intersection delay. In Trenton, in Mercer County, 
there are plans to synchronize signals on Broad, Montgomery, Hanover, and W arren1 
for traffic light interconnection along Broad Street, and to update signal timings at 
24 additional intersections (Ref. 3). In addition, in Camden County, there is a TSM 
project for areawide synchronization along Route 30. 

Considering the relatively small savings allowed by most of these individual 
projects, this strategy is placed on the reserved list of control measures. 

Other Intersection Improvements: New Jersey 

The TSM program for the four New Jersey counties includes a large number of 
intersection improvement projects, mainly for the provision of turn lanes and 
signalling. 
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Turn lane improvements, comprising at least 45 separate projects, entail widening 
of intersection approaches for the addition of turn lanes, channelization, restriping, 
and provision of protected left turns. Many of these projects involve the con­
struction of left turn lanes, with plans for a few right turn lanes and center lanes 
(continuous lane for left turns in either direction). At a number of intersections, 
curb cutbacks would be provided (about a dozen projects). 

Another major type of intersection improvement is the provision of left-tum signal 
phasing (about 20 projects). In addition, there are a few projects to improve traffic 
circles, with better approach design, channelization, signal phasing, and metered 
signals; to prohibit crossovers and left-turns, and to eliminate encroachment at 

. intersections by reloc~ting and restricting side street access. 

It should be noted that many of these projects are intended to reduce unnecessary 
delays at intersections, with improved safety as an additional benefit. Turn lanes 
and accompanying signal phase and timing improvements would allow a small 
reduction of vehicular emissions by separating flows of through and turning traffic, 
preventing extended idling of vehicles which are delayed as a result. Curb cutbacks 
may reduce vehicle mileage slightly and allow higher speeds through intersections.· 
Traffic circle improvements would reduce traffic tie-ups where free-flow access to 
circles is rendered ineffective by excessive congestion. Finally, tum restrictions 
would eliminate congestion caused by turning vehicles blocking intersections (while 
adding somewhat to circuity of travel for the turning vehicles). 

The emissions impacts of individual intersection improvements are very minor, and 
only in the aggregate would they allow a marked reduction of air pollutio11. For 
this reason, these projects (other than those recommended in the CO Hot Spot 
Study) are placed on the reserved list of control measures. 

Camden Transportation Center 

In this project, a multi-modal transportation center would be established in 
Camden's downtown urban renewal area. This would include renovation of the 
PATCO Broadway Station, a centralized bus terminal for NJ Transit and other 
buses at the PATCO station, parking spaces for several hundred vehicles and 
construction of leasable office and retail space. 

Under the assumption made about the terminal's proposed features, this project 
would improve the attractiveness of the Broadway Station as a transfer point, and 
generate 137 additional riders per day. The resultant HC emissions reduction in 
1987 would be 0.7 kg/day (Ref. 2, pp. 103-104). Considering the cost of the project 
($21 million), and the very small reduction in emissions, this strategy is placed on 
the reserved list of air quality improvement measures. 

Parking Measures to Encourage Ridesharing by State Workers 

In this project, there would be a reduction in parking available to state workers, 
restricting parking spaces to use by only 3096 of the employees for all new state 
office buildings in the Trenton CBD. In addition, 5096 of alJ existing and future 
state-owned or leased parking spaces in the CBD would be designated for high-
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occupancy vehicles only; and finally, a $1 daily parking fee would be charged at 
CBD parking lots for workers commuting in vehicles with less than three people 
(two occupants for subcompacts). Non-ridesharing spaces would be designated by a 
combination of seniority and a lottery system (Ref. 3, pp. 232-233, 24-2-24-3, 258-
259, 293). 

These measures, if all enacted, would result in a 65.6 Kg/day reduction in HC 
emission in 1987. Some 924- of 2250 parking spaces needed for three new buildings 
would not be required; this would result in a savings of $111,000/year. Revenues 
from parking fees would raise an additional $684-,000/year, which would cover the 
$17,000 start-up costs and $26,0.00 annual O&M costs for the program; this would 
leave an additional $767,000 in operating revenues, which could be used to fund 
other local air-quality projects. and/or to provide some tax savings. As a result of 
the parking measures, 3,312 parking spaces could be made available for other long 
or short term parking by other CBD workers, shoppers, or visitors, or the land could 
be made available for other purposes. There also would be a small improvement in 
peak hour travel time for CBD drivers due to reduced congestion. 

NJDOT supports these parking measures conceptually; but is not prepared to make 
a commitment until Phase III of the Trenton Area Study is complete. If at this 
time specific measures are found to be feasible (and provided there is statutory 
authority to proceed, or that it can be obtained through new legislation), they will 
be implemented. For this reason, this project is placed on the list ·of reserved 
measures. 

Use of State Pool Vehicles for Carpools 

In this project, the state pool vehicle fleet would be used for carpools, to allow 
workers from Mercer County and surrounding areas to commute to state office 
buildings in Trenton. Users would be charged a mileage fee to cover the added fuel 
and maintenance expenses incurred; participants would be limited to workers who 
have no access to mass transit (Ref. 3, pp. 234--235, 24-3-24-4, 294). 

There would be an HC emissions reduction of 15.7 Kg/day in 1987 if this project 
were implemented. 1,056 fewer parking spaces would be required in the Trenton 
CBD, allowing a reduction in parking lot construction costs. There would be an 
increase in O&M costs of $436,000 per year, which would be met by an 11¢/mile 
user charge. 

NJDOT supports this proposal conceptually, but is not prepared to make a com­
mitment until Phase III of the Trenton Area Study is complete. If at this time the 
project is found to be feasible (and provided there is statutory authority to proceed, 
or that it can be obtained through new legislation), it will be implemented. For this 
reason, it is placed on the list of reserved measures. 

State Leasing of Vans for Employee Ride-sharing 

In this project, the state would lease 20 vans of thirteen-passenger capacity for use 
by vanpools from points in Mercer County and surrounding areas to state office 
buildings in Trenton. The driver would be provided with free transportation, with 
other vanpool commuters paying a monthly fare that would cover the cost of 
purchasing, operating, and maintaining the vans (Ref. 3, pp. 88-8 9, 100-1 0 1, 111 ). 
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This project would allow an 8.1 Kg/day reduction in HC emissions in 1987. It would 
allow a reduction in parking lot construction costs, allowing some tax savings; and 
would free urban land for more productive purposes. 

NJDOT supports this proposal conceptually, but is not prepared to make a com­
mitment until Phase Ill of the Trenton Area Study is complete. If at that time the 
project is found to be feasible (and provided there is statutory authority to proceed 
or that it can be obtained through new legislation), it will be implemented. For this 
reason, it is placed on the list of reserved measures. 

Park-and-Ride Express Bus Service for Trenton 

In this project, a number of express bus routes would be established in the Trenton 
area, mostly utilizing shopping centers for park-anct-ride lots. As many as four 
trips would be made per route per peak hour period, being scheduled to match state 
employee working hours (Ref. 3, pp. 229-233, 239-21J l, 293). Eight routes have been 
evaluated on a preliminary basis, as follows. Three routes would serve points 
entirely within Mercer County: (l) a Princeton route, with a parking lot at the 
Princeton Shopping Center or at the University; (2) a line to Hopewell and 
Pennington Shopping Center, via Route 31; and (3) a line to Hightstown (possibly 
using the Twin Rivers Shopping Center) and to Hamil ton Shopping Center in 
Hamilton Square. Four routes would extend into other New Jersey counties; (IJ) a 
line to Newark and New Brunswick, via US 1; (5) a line to the Monmouth \1\alJ at 
Eatontown, and to Freehold (using park-and-ride lots serving New York buses); (6) a 
line to Ewanville and Mansfield, via Route 206; and (7) a line to Edgewater Park 
and Bordentown, via US 130. An eighth route would extend into Pennsylvania, 
following US 1 to Fairless Hills Shopping Center and Williamson Park, near 
Morrisville. 

If all eight routes were placed in operation, there would be an HC em1ss1on 
reduction of 5l.IJ Kg/day in 1987. Fifty-four new buses wouJd be utilized, costing 
$10.8 million; as fares would provide only $946,000 yearly, a subsidy of $463,000 
would be required (possibly from parking fees and saving from not constructing new 

.parking lots) to cover the annual O&M costs of $l.IJ million. 

NJOOT supports this project conceptually, but considers it premature to make a 
commitment until Phase III of the Trenton Area Study is completed, At that time, 
if specific routes are judged to be cost-effective, they will be placed in operation. 
For this reason, this project is placed on the list of reserved measures. 

Shuttle Service Between State Offices 

In this project, three shuttle routes would carry state employees between state 
office buildings by bus, reducing the use of state cars for official business. The 
following would be established: (1) a route serving state office buildings 1n the 
Trenton CBD, on a 30-minute headway; (2) a route to Newark via Route l, running 
four times a day on a three-hour headway; and (3) a route to Cherry Hill, Camden, 
and Atlantic City, running three times a day, on a three-hour headway (Ref. 3, pp. 
23~J-235, 21J5-2~J8, 291J). 

This project would allow a reduction in HC emissions of 11.6 Kg/day in 1987. It 
would result in a decrease in the size of the state vehicle fleet, eliminating the 
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need for 176 "pool" and 4-31 "fleet" vehicles, with a $925,000 savings in main­
tenance, gasoline, personnel, and vehicle replacement costs; in addition, there 
would be other savings resulting from reduced parking lot construction. These 
savings would more than cover the $70,000 cost for seven 13-passenger vans needed 
to provide the service, and the $164,000/y~ar O&M costs. 

NJDOT supports this project conceptually, but considers it prem~ture to make a 
specific commitment until Phase III of the Trenton Area Study is completed. At 
that time, if the project is judged to be cost-effective, it will be implemented. For 
this reason, it is placed on the list of reserved measures. . . 
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SEPTA Rapid Transit and Commuter Rail Vehicle Overhaul 

In this SEPTA project, 2.50 Market-Frankford line rapid transit cars would be 
thoroughly overhauled, involving improvements to the trucks, control, pneumatic 
and heating/ ventilation systems, carbody, and seating (Ref. 26, p. 11-1). Also, the 20 
GSI-built Silverliner commuter railcars would be modified with changes in the truck 
frames, brakes, suspension, and propulsion system (Ref. 2.5, p. 211-; Ref. 26, p. 50). 

This project would result in no additional ridership, as the changes would be almost 
imperceptible to riders (Ref. 1, pp. Z-20 to 2-23); hence, there would be no air 
quality benefits. 

Electrification of Rail Lines 

Electrification of rail lines would entail the installation of overhead catenary, 
transmission lines, etc., to allow operation of multiple unit electric commuter 
trains on branch Jines which would otherwise have to be serviced by diesel rail cars 
or locomotive-hauled trains. This would allow a small improvement in running time 
(as electric cars generally have better acceleration), less noise, and elimination of 
diesel fumes, which contain benzopyrene, a suspected carcinogen. 

Electrification would be one means of providing through service into the CBD, 
using the Center City Tunnel in which diesel fumes could not be tolerated; it would 
allow the elimination of a transfer from diesel rail car to Sllverliner train where 
the branch joins an electrified line. Diversion from autos would be very small for 
lightly-traveled branch lines, except in cases where commuter trains were not 
previously running on the branch. 

The only railroad electrification project which was included in the Year 2000 Plan 
-was the Newtown Branch which was included in the 1979 SIP Revision but has 
subsequently been dropped from the Transportation Improvement Program. For the 
other commuter rail lines in the Year 2000 Plan (the Octoraro and Stony Creek 
Branches and New York Short Line), impJementation by 1987 is doubtful and the 
technology to be used is undecided. 

Considering the recent cutback on commuter rail service, including elimination of 
longer haul diesel trains which had operated into Reading Terminal, further 
electrification at this time appears unlikely. The emphasis over the next few years 
will be upon preserving existing lines. 

It seems likely that future extension or resumption of service on branch lines would 
utilize modem self-propelled cars like the SPV-2000 or the Leyland Railbus, at 
much lower capital cost for a lightly-used line, albeit requiring a transfer. A 
vehicle with a dual-mode, diesel-electric/electric power plant, and which could 
operate under its own power or under overhead wires, might be a better solution for 
branch lines, allowing the transfer to be eliminated. (No such vehicle is presently 
available; however, gas turbine-electric/electric cars, based on Silverliner and 
Metropolitan commuter rail cars, have been tested on the Long Island Railroad.) 
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SEPTA Rapid Transit and Light Rail Infrastructure Improvements 

In this project, improvements would be made on signal, communication, and control 
cables for the Market Street, Broad Street, and Ridge Avenue subways; and sub­
stations would be replaced and renovated on the rapid transit lines and on the 
\1edia-Sharon Hill and Norristown light rail lines. Other improvements include new 
switches, track, third rails, poles, and overhead on rapid transit and light rail lines 
(Ref. 25, pp. 12, 18; Ref. 26, pp. 39, 4-3-45). 

This. project would have· no impact on ridership, as the effect on service would be 
imperceptible to passengers (Ref. 1, pp. 2-20 to 2-23). 

PATCO Infrastructure Improvements 

In this project, a number of improvements would be made on PATCO's system 
infrastructure, including the reconstrucion of the trackbed on the approach spans 
on either side of the Ben Franklin Bridge, replacement of seat cushions on the rapid 
transit car fleet, replacement of substation circuit breakers built in the 1930s and 
of an auxiliary power source, the acquisition of a bridge crane and a self-propelled 
crane car, and the construction of a test track. 

Most of these improvements would have no impact on ridership (Ref. 2, pp. 119-
121); seat cushions might be perceptible to patrons, although PATCO already has an 
image of running clean, comfortable, well-maintained trains. This strategy is 
expected to have no air quality benefits; therefore, it is placed on the list of 
rejected measures. 

Differential Peak/Off-Peak Fare Structure 

In this strategy, a higher fare would be charged during peak hours and a lower fare 
during off-peak periods on area buses, trolleys, and rapid transit lines, similar to 
the peak and bargain fares used on the co!'Timuter rail system. Differential peak 
and off-peak fares would discourage unnecessary riding during rush hour, and 
encourage shoppers and other non-commuters to make their trips during slack 
periods of the day, providing more space for rush hour commuters. This would 
allow better equipment utilization and manpower use by the transit system, 
reducing the need for extra transit vehicles and for additional operators, who are 
needed only for a few hours per day. In some cases, where buses are greatly under­
utilized during off-peak hours, it may be considered desirable to reduce off-peak 
fares to induce additional ridership and avoid the negative image created when 
nearly empty buses are seen on the road. In the latter cases, it may be used as a 
marketing device to introduce new riders to the system. 

In a discussion of reduced off-peak fares, Issue Paper 2 has estimated that a 2596 
reduction in fares during off-peak hours (holding peak fares the same) would result 
in a 4-0,000 per day ridership increase on Pennsylyania city and suburban transit 
lines, and a 3700 per day increase in New Jersey (corresponding to a 550 kg/day and 
57 kg/day reduction in HC emissions, respectively). These increases in ridership, of 
course, would not occur during the 6 to 9 a.m. period which is most critical in the 
formation of ozone from HC emissions. 

However, in this scenario, ridership would increase by only 8.3% which would not be 
enough to balance the loss in revenues from existing riders who would also benefit 
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from the lower fares. It is suggested that peak hour fares would have to be raised 
to compensate for this, as the present climate for increasing transit operating 
subsidies is not favorable at either the federal or local level. An increase in fares 
during peak hours would result in lower ridership; it would not be necessary to raise 
enough fares to replace all of the lost off-peak revenues, however, because there 
would be some savings in capital replacement and especially operating costs, as a 
result of the reduced peaking factor. On bus and trolley lines, there would also be 
a reduction in the number of runs per hour, increasing waiting time and making the 
system less attractive to some users; this would of course result in a further 
reduction in peaking and greater operating economies (it is assumed that for rapid 
transit, train length would be shortened, with little impact on level of service). It 
is apparent that a small increase_in peak hour fares would have rnarked impacts on 
patronage, costs, and revenues. 

Although it might make sense from an economic viewpoint to charge a higher fare 
during rush hour, discouraging extreme peaking in ridership, the fact remains that 
it is the ability of mass transit to handle very large crowds during peak periods that 
makes it so valuable as an air pollution control measure. Considering the general 
lack of congestion and pollution pricing of private transportation, it appears to be 
advantageous for urban areas to invest in excess transit capacity, to avoid 
excessive clogging of streets and highways. Hence, there are valid environmental· 
reasons for avoiding increases in peak hour fares, and for encouraging as many 
commuters as possible to ride the buses and railcars, and leave their automobiles at 
home during peak periods. 

It should be noted that reduced off-peak fares, if achieved without raising peak 
fares, would be a marginal air quality control measure, though much less effective 
than measures which divert peak hour ridership. However, although it is possible to 
drop off-peak fares while initially holding peak hour fares constant, it is likely that 
during subsequent fare increases (which are inevitable in periods of inflation), peak 
hour fares would eventually be raised to a higher level than would have been the 
case with a day-long uniform fare. Unless peak hour fares are held constant with 
respect to an economic indicator such as the cost of living index (which is difficult 
to accomplish in view of the fact that transit labor, construction and energy costs 
may not increase at the same rate as the CPI), it is probable that what is initially a 
reduced off-peak fare strategy will evolve into a differential peak/off-peak fare 
structure, with increasing peak hour fares, as described above. 

The advantages and disadvantages of differential peak/off-peak fares will of course 
vary depending upon the situation of the individual transit operator, and the market 
served. In this area, such a fare policy would be especially disadvantageous for the 
SEPTA City Division, which has especially heavy off-peak ridership and could 
suffer a considerable loss in revenues if off-peak fares were lowered. It is also 
unlikely that a reduced off-peak fare policy could be implemented on the suburban 
Red Arrow Division, for equity reasons, and because RAD fares are interlocked 
with those of the City Division. On the other hand, there may be better economic 
justification for reduced off-peak fares in the New Jersey suburbs, where it is 
perceived that there is considerable excess capacity on buses during off-peak hours. 
Even here, however, it is doubtful whether there any air quality benefits, and 
depending upon the impact of lower off-peak fares on overall revenues and on peak 
hour fare policy, there might very well be a negative impact on air quality. 
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It is believed that the seasonal reduction in transit fares described elsewhere in this 
report would be a much more useful air pollution control measure, as it would be 
targeted at the summer period, when the ozone problem is maximal, and would not 
discourage rush hour ridership during the implementation period. If a reduced 
summer fare should t>e adopted on a transit system which also has a fall-winter­
spring peak/off-peak fare differential, it is suggested that the summer fare be the· 
same as the off-peak fare during the remainder of the year, to minimize confusion 
by system users, and simplify fare collection for the operator. 

Free lntra-CBD Bus Rides on All Regularly-Scheduled Buses 

This proposal would allow any rider to board regular buses within the CBD, free of 
charge. This would encourage people who might otherwise drive within the center 
city area to use transit for short trips. DVRPC staff estimates based on an 
elasticity of 2296 with respect to fares suggest that a proportional increase in 
ridership could result from the 10096 decrease in fares. If all of these new riders 
were diverted from cars, this would mean a small (4.4 kg/day) emissions reduction. 

Of course, many of the people diverted would be those who presently walk within 
the CBD area, where residents as well as commuters do not tend to make many 
local trips by private car. It is probable that the number of riders induced would be 
great enough to cause extreme crowding of buses; and the loss of fares from the 
25,000 extant fare-payable CBD riders would be a negative economic impact. It is 
possible that such a strategy would have to be limited to off-peak hours, to avoid 
additional crowding during rush hour. 

The main reason why this strategy would be unworkable, however, is that it is 
incompatible with the present fare collection system. In order to avoid loss of 
fares when commuters board buses upon leaving the downtown area, it would be 
necessary to institute pay-leave fare collection on all outbound buses (with pay­
enter only on inbound vehicles). This would increase loading and unloading time, as 
the center doors could no longer be used by exiting passengers, and there would be 
extreme congestion in the aisles and under-utilization of standing-room in rear of 
buses as all passengers enter and exit the front door. This would increase travel 
time, resulting in the loss of some paying riders and an increase in platform costs. 

A limited application of the CBD fare-free concept would allow free fares only on 
inbound buses which terminate downtown, to avoid a loss of· fares on outbound 
runs, i.e., for eastbound trips on east-west routes. North-south lines would not be 
included in this scheme, as they do not terminate do'wntown. In all probability, 
many users would ride the free bus in one direction and walk back, to avoid paying 
a fare. Even this limited fare-free operation would have drawbacks: it could 
divert a number of riders from subway and subway-surface lines, and probably 
increase the noise and air pollution· caused by surface bus operation in the CBD 
area (fare-free rapid transit in the CBD is not possible without a barrier-free, self­
service or "honor" fare collection system). 

Although a limited fare-free downtown bus operation might serve to introduce 
some new riders to the system (e.g., auto commuters who might use the bus at 
lunch time), this would be a very expensive way to accomplish this end; fare-free 
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days or other time-limited marketing devices would serve this promotional purpose 
in a more cost-effective manner. The disadvantages of this strategy far outweight 
the small and uncertain gain in emission reduction. 

Transit Fare Prepayment for SEPTA Transit System 

In this project, marketing methods for prepayment plans would be improved in 
1981. This is expected to have only a negligible impact on ridership, as previous 
efforts to market the weekly and monthly transit passes have already achieved 
sufficient market penetration, such that very few new riders would be attracted by 
an expanded effort. Any further gains are expected to come from employer-based 
subsidized pass programs (see ~eserved Measures). As there would be no associated 
emissions reduction from non-employer-based market programs, this strategy is 
placed on the list of rejected measures. 

SEPTA Rapid Transit and Light Rail Fare Collection System 

In this project, a new fare collection system would be installed at rapid transit and 
subway-surface stations, replacing outmoded existing equipment at these locations 
(Ref. 25, p. 44). This project would have only a negligible impact on ridership (Ref. 
1, pp. 2-20 to 2-23); hence, there would be no resultant emissions reduction. 

Replacement of PATCO Station Ticket Vending Equipment 

In this project, the automated ticket vending equipment presently used at PATCO 
stations, which has experienced an increasing incidence of breakdowns in recent 
years, would be replaced with new, highly reliable equipment. This project would 
have only a negligible impact o~ ridership (Ref. 2, p. 122). 

Improved Management- Labor Relations 

In this strategy transit strikes would be averted by securing agreements between 
management and labor unions to binding arbitration. At present, strikes are 
common at the expiration of existing labor contracts. The benefits of improved 
management-labor relations include the avoidance of the extremely heavy 
automobile use which occurs during strikes, and the drop in transit ridership which 
is experienced immediately after the strike and may persist for some time 
thereafter. 

The air quality impacts of such a strategy are hard to quantify as each strike may 
last a greater or lesser period of time, and it is very difficult to predict how much 
ridership will be lost as a result. SEPT A City and Red Arrow Division contracts 
expire during the spring; the worst strike impacts seldom affect the critical 
summer air pollution period. Lingering, reduced ridership may, however, have an 
impact on summer air quality. 

Binding arbitration may be desirable, but it may be difficult to convince the con­
cerned parties to agree to this on the basis of air quality benefits alone. More 
pressing reasons for strike avoidance would be loss of operating revenues and 
transit workers' incomes, loss of sales by CBD merchants, and the tremendous 
inconvenience to commuters. It is likely that binding arbitration would require 
action by state legislatures. 
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Pending action by SEPT A to take over the commuter rail system will undoubtedly 
involve work rule changes to improve labor productivity, which may be opposed by 
organized labor. Lowering of operating costs on the regional rail system to allow 
service to be maintained will have a very important and lasting impact on air 
quality, regardless of possible adverse impacts on management-labor relations. 

Considering the minor and uncertain benefits from implementing this strategy, and 
the institutional problems in the face of present realities, improved management­
labor relations must be rejected as an emissions control strategy. 

Demand-Responsive (Dial-a-Ride) Service 

In a dial-a-ride operation, the user is picked up on demand and delivered to a trans­
portation "hub" or other activity center picked up at the hub and delivered to a 
destination on demand or picked up and dropped off on demand within a specified 
area. A taxi, van, or mini-bus used, and the use of the vehicle is shared with other 
riders. 

Dial-a-ride can be used in urban, suburban, and rural parts of the region; it may be 
operated all day, or only during the off-peak hours, functioning as a shuttle bus on 
fairly regular routes during peak periods. Although it is especially useful as a 
means of increasing the mobility of the elderly and handicapped, it can divert some 
choice riders from cars (especially where fixed route service is poor) and can 
relieve parents from the need to shuttle minors around by car, reducing the number 
of ur:mecessary trips. · 

Dial-a-ride service is very expensive to provide when it is intended as a rapid­
response (under thirty minutes) system for transporting commuters, as there may 
be considerable route circuity, and vehicle occupancies are low. It may, on the 
other hand, mean an economical solution to the elderly and handicapped transporta­
tion problem, incorporating some subscription service, rides arranged the previous 
day, and same-day calls with waits of up to several hours, with service to different 
areas on alternate days in some cases, to allow optimized vehicle routing and 
higher vehicle loads. 

It is not an energy-efficient mode. According to a Congressional Budget Office 
study, dial-a-ride vehicles of van size obtain seven to nine miles per gallon, lower 
than most automobiles. The same type of van with a seating capacity of 12 may 
attain a vehicle occupancy of eight to 11 passenger miles per vehicle mile when 
operating as a van pool, but only one to 2. 9 passenger miles per vehicle mile when 
used in ·a dial-a-ride service. The same study indicates that dial-a-ride is the most 
energy-intensive form of public transportation (after the taxi-cab): it requires 
9200 BTUs per passenger mile for operation, almost as much as for older, less 
energy-efficient autos at 11,000 BTUs per passenger mile, and much more than for 
van pools at 1560 BTUs per passenger mile and various conventional public transit 
modes at 2600 to 3700 BTUs per passenger mile. The CBO report suggests that 
dial-a-ride is counter-productive in terms of energy consumption (Ref. 22, p. 4-7; T. 
79, p. 35). 

The above suggests that little, if any, air pollution savings are likely to result from 
increased use of dial-a-ride. In Trenton, where a demand-responsive service is 
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provided for the elderly and handicapped, a recent consulting report indicates that 
expanded service would result in a .27 kg/day emissions increase (Ref. 3). 

Dial-a-ride service may have a slightly negative impact on air quality if it 
generates a considerable number of new trips by the transportation di.sadvantaged, 
as vehicle mileage will increase. This impact may be reduced if it is properly 
coordinated with existing transit services (e.g., when the hub is a rail station) and a 
number of choice riders can be attracted, eliminating cold starts when park-and­
ride commuters are diverted and also running emissions when previous auto­
commuters are attracted to transit by the direct pickup/drop off at the front door 
at the home end of the trip (of importance mainly during night hours). The 
emissions impact might be neutral or even slightly positive if the mini-buses 
operate on regular routes with some route deviation, check point service, etc. 
during peak hours; (but this is a hybrid operation between dial-a-ride and regular 
feeder bus operation, not a dial-a-ride strategy per ~· 

Dial-a-ride in one or another form may be desirable for reasons of improved 
mobility to some segments of the population, and should not be discouraged where 
it is possible to find adequate funds for its operation. However, it appears to have 
little if any demonstrated air quality benefits. 

Subscription Feeder Service to Transit Stations 

This strategy involves the use of high-occupancy vehicles, usually vans, to carry 
people from home to a transit station, and from the station to home on the return 
trip; or between a transit station to a work place not adequately served by transit. 
A transit operator, apartment building, or employer might sponsor either kind of 
service or a group of commuters might provide their own vehicle and driver for a 
home-end shuttle. In the case of a~ employer-end shuttle, a driver ·would be 
provided by the sponsoring agency. 

For the most part, this mode would provide service to the elderly, handicapped and 
people who cannot afford to buy a car. Although it could divert some park-and-ride 
commuters, it has the disadvantage of reducing the flexibility of service to one 
round trip per day (or per work shift), like ride-sharing, with the added 
inconvenience of a transfer and additional waiting time at the transit station. 
Also, although it will impact both cold start and running emissions, the reduction in 
air pollution may have little impact on the critical highly-urbanized portion of the 
region. 

The only auto-owners likely to use such a service at the home end of the trip ·are 
those who live in the same neighborhoods, have roughly the same work schedule but 
commute to various points in the city, and have a relatively long drive to the rail 
~tation. The majority of short-distance commuters who drive to transit stations 
will prefer to maintain their flexibility of travel, which is the major attraction of 
the park-and-ride multi-modal combination. Drivers who are prone to participate 
in ride-sharing programs as a means of cutting travel costs are likely to use their 
carpool or vanpool for the entire home to work trip, and will not favor the extra 
inconvenience and expense of a transit ride. 
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Issue Paper 2 estimated that a relatively small savings in emissions of 21.5 kg/day 
would result if 1096 of area rail patrons used such a subscription service. As it is 
unlikely that the actual capture rate, even with an extensive marketing effort, 
would approach this level, this strategy is best relegated to piecemeal efforts by 
interested commuters and employers. It may have some worthwhile social benefits, 
especially where inner-city people are able to gain access to suburban employers, 
but this type of program cannot be promoted for reasons of air. quality 
improvement. 

Shuttles to Activity Centers 

This strategy would entail shuttle service, usually by van or minibus, between 
activity centers, such as apartment complexes, shopping malls, and employment 
centers, and transit stations. Service would in some cases be free, and may be 
available to anyone using the activity center (e.g., shoppers) or only to employees 
of a given activity center. In the latter case, there is some overlap ·with the 
subscription feeder service strategy, but here we assume a more frequent 
operation, and one not restricted to a given group of employees. 

Shuttles of this kind can increase area mobility, especially to the elderly, 
handicapped, and non:.car owners and although schedules are infrequent, they may 
be used on occasion by car owners. As the use of public funding for a service that 
supports commercial enterprises is unlikely, financial support would usually be 
provided by the activity center; coordination of a number of employers, stores, etc. 
may be required and demonstrations with adequate publicity are required to test 
the feasibility of shuttle routes on a case-by-case basis. 

Issue Paper 2 has noted that the pollution reduction benefits of shuttles from area 
rail stations to other activity centers will be negligible. The only exception to this­
occurs in Trenton, where large numbers of New Jersey state employees drive state­
owned cars for various work-related purposes, often between common points. 
Here, several shuttle bus routes have been proposed, to reduce the usage of state 
pool cars. (See Project NJ: 3-0. 

This strategy, therefore, is limited to specific local areas, and cannot be considered 
a useful region-wide strategy. 

Use of School Buses for Other Purposes 

T):lis strategy would entail the use of school buses for various local shuttle services 
in the suburbs during hours when they are not needed to transport school children or 
during summer recesses; it would allow new routes and special services to be 
demonstrated during summer and off-peak periods by using otherwise idle vehicles. 
Issue paper 2 esti~ates indicate that if 2 to 496 of home-based non-work trips could 
be diverted to this service, a 400 to 800 kg/day reduction in HC emissions would be 
possible. 

The most serious obstacle to the use of school buses for public transportation is 
that they are not available during A.M. peak hours, and hence would not handle rush 
hour traffic. Hence, pollution reduction would not occur during the critical A.M. 
peak hour, and there would be relatively little imp~ct on ozone formation. 
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Agency coordination in developing a program for other uses of school buses would 
be difficult as many school districts would be involved and it is uncertain whether 
an operating agency, contractor, or the school districts themselves would actually 
run the buses or who would drive them: there.could be labor disputes if lower paid 
school bus drivers perform transit work, or if regular bus drivers operate school 
buses during off-peak hours. Driver availability, insurance problems, and extra 
wear-and-tear on the school buses are further obstacles. 

Also, it. is uncertain whether regulations on highway operation of school buses 
would apply; there may be confusion if drivers observe school buses stopping 
without flashing their lights in making passenger stops, leading to some non­
observance if school bus passing laws during regular school runs. (School buses are 
painted yellow for maximum visabillty and identity with the function of carrying 
school children; diversion to other uses could weaken this identity.) If they were 
required to use their flashing lights at all stops, there would be adverse air quality 
impacts as other traffic would be unnecessarily delayed. 

School buses are not designed for regular public transportation; they have a hard 
suspension and cramped seats, which reduce riding comfort, and a high step, which 
would be inconvenient for senior citizen users. They have only one door for entry 
and exit, which reduces efficiency of operation and do not come equipped with a 
farebox: substantial modifications would be needed to prevent robberies (a major 
reason for the present exact fare system on transit buses) or else special ticketing 
arrangements or free rides would have to be provided. It would require special 
ordering of school buses with proper suspension transmission, doors, farebox, etc. to 
allow satisfactory transit service. 

In any case, even properly-equipped school buses would be available only during off­
peak hours when the existing transit system has excess capacity; so it is rather 
doubtful whether they would really provide a significant supplement to transit 
buses in an expanded off-peak bus service, if it were desirable or economically 
feasible to provide such service. 

A Radnor, Pennsylvania study indicated a number of legal problems in implementa­
tion, and the consultant study for Trenton recommended that school buses be used 
only on a contingency basis (Ref. 3, pp. 120-121). 

Considering the various institutional, technical and scheduling problems, this 
strategy must be rejected as a serious solution to regional air pollution problems. 

Taxis Operating as Jitneys 

In this strategy, taxi cabs would operate as jitneys, carrying more than one party 
per cab, and running on a fixed route (with some route deviation allowed) for a set 
fare. This would probably be limited to low density areas, and would allow some 
marginal regular bus routes to be eliminated, while providing more frequent 
service. 

Implementation of this strategy would require legal restrictions on shared-ride taxi 
operation to be lifted. This has been done in a few places (e.g., Washington, D.C.), 
where taxis continue to operate as an on-demand, non-scheduled mode. 
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Any jitney operation would need to be tightly regulated in terms of where and when 
it would be allowed to operate to ·avoid competition with well-patronized transit 
lines. Limited deregulation might be allowed in areas where no transit service 
exists now,. allowing taxi drivers to run whenever they choose; however, it could 
result in poor service at some times of day, as taximen may prefer to operate in 
more cong~sted areas where profits are more likely to be made. 

Perhaps the rnost efficient use of jitneys as part of an integrated, coordinated 
transit system would be for operating authorities to charter taxis to run along 
marginal bus routes on a regular schedule during off-peak periods, providing a 
feeder service (wi~h transfers) to regular transit. Night-time service allowing 
route deviation to drop off passengers at their doorstep (perhaps combined with 
dial-a-ride operation) would be especially welcome from a security viewpoint. 

However, there could be objections to such a scheme by transit labor, which was 
successful during the settlement of the 1981 SEPT A strike in preventing the use of 
part-time labor, and would be unlikely to endorse the hiring of lower-paid taxi 
drivers to provide service on bus routes. Also, it is uncertain how many taxis would 
be available to provide service (whether under contract or not) in low density areas. 

Considering the fact that jitneys would provide a marginal service far from the 
CBD, and that much of the service would be mainly during off-peak hours, it is 
believed that only minimal HC reduction could be realized during the critical AM 
peak period. Considering the difficulties in implementing this strategy and the 
small and uncertain benefits this strategy must be rejected as a viable air pollution 
control method. 

Register-Ride Program 

A register-ride program would entail registering drivers to pick up registered 
passengers along certain designated routes; passengers would help pay for the cost 
of the ride. Akin to "legalized hitch-hiking," this strategy would reduce the risk of 
picking up strangers, or accepting rides with strangers, that is inherent in ordinary . 
hitch-hiking. It could provide transportation in corridors poorly served by or 
lacking in public transportation. 

Issue Paper 2 suggests that a 1500 trip/day pilot program could divert 1000 daily 
trips previously made by auto and save 16 kg of HC emissions per day. 

There could be legal problems in implementing a register-ride program, as hitch­
hiking is illegal; and insurance questions would need to be resolved. Development 
of such a program might be hindered by resistance on the part of many drivers to 
picking up strangers, and many potential riders would be similarly hesitant to use 
it. Although it would certainly be much safer than ordinary hitch-hiking, there 
could still be some risk to participants. · 

There would be little incentive for drivers to pick up registered riders for free. If 
riders pay for these rides, there is a question of what constitutes fair compensation 
for the driver. A published mileage rate or gasoline charge (which could vary by 
type of car) could be used, but there exists the possibility of encouraging jitney­
type operation by car owners, cutting into transit ridership and operating revenues. 
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Considering the numerous drawbacks of the register-ride concept, it is rejected as 
a realistic air pollution control strategy. 

Uniform Bridge Tolls 

In the Philadelphia area uniformity would require setting the same toll on bridges 
controlled by the Delaware River Port Authority {the Commodore Barry, Walt 
Whitman, Ben Franklin and Betsy Ross bridges) and the Burlington County Bridge 
Authority (the Tacony-Palmyra and Burlington Bristol bridges}. This would allow 
one-way tolls to be established on all the bridges and, where tolls are raised, would 
permit preferential tolls to encourage high-occupancy vehicle use. 

The very low toll on the Tacony-Palmyra Bridge, as compared to the DRPA bridges, 
prevents the full utilization of the higher priced Betsy Ross Bridge and may divert 
some traffic from the Ben Franklin and Walt Whitman bridges. It is very doubtful 
that equalization of bridge tolls, if it could be achieved, would involve a lowering 
of ORPA toJls to "compensate" for an increase in BCBA tolls, as this would have an 
undesired affect of encouraging more CBO-bound auto traffic on the southern 
bridges in competition with PATCO trains and with NJ Transit buses using the Ben 
Franklin Bridge. 

Therefore, the only likely scenario would entail raising of BCBA tolls to the same 
level as the DRPA bridges. This would mean an overall increase of bridge tolls; it 
could result in a very small reduction in VMT, by discouraging a small number of 
non-work trips over the Tacony-Palmyra Bridge and reducing circuity of travel for 
a few trips between western New Jersey and the Philadelphia CBD. It would also 
ease congestion on this bridge during peak hours, by allowing a diversion of more 
traffic to the Betsy Ross Bridge, which has excess capacity, and might encourage 
more use of NJ Transit and Cherry Hill Transit buses between Frankford and New 
Jersey points {transit ridership along this corridor is, however, very small compared 
to the lines going across the Ben Franklin Bridge} • 

On the other hand, it could have a negative impact on local air quality in the Phila­
delphia center city area if more through (non-CBO bound) traffic is diverted from 
the Tacony-Palmyra to the Ben Franklin Bridge. In a sense, the present low toll on 
the Tacony-Palmyra Bridge lowers tt"te impedence to movement of traffic around 
the CBD and may perform a useful function causing some traffic to bypass the 
downtown area. 

The major impediments to implementing this strategy are political and institutional 
ones. For years efforts have been made (unsuccessfully) to resolve the issue of 
different tolls on these bridges. It is expected that existing Burlington County 
bridge users would strongly oppose an 'increase in the toll; and that a toll increase 
would be seen as lowering the attractiveness of the county for future development. 
Also, the authorities are legally prohibited from raising bridge tolls more than is 
necessary to pay for maintenance and the debt service on the bonds sold to finance 
bridge construction. Unless BCBA and DRPA merge (which is not expected), an 
equalization and increase of these tolls is unlikely. 

In the case of the Trenton area, a consultant study investigated the possibility of 
uniform bridge tolls. Here, too, there exists a mix of toll and toll-free bridges. 
Again, lo<;al opposition makes it unlikely that uniform tolls will be established. 
This strategy was also rejected for the Trenton area (Ref. 3, p. 180). 
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Therefore, uniform bridge tolls have been rejected regionally as a strategy too 
difficult to implement. Even if it were possible to implement the reduction in 
emissions would be low, there could be adverse local impacts on the Philadelphia 
CBD. 

In the Trenton area, one-way bridge tolls were investigated and rejected because of 
the close proximity of toll and free bridges (Ref. 3, p. 180). As uniform bridge tolls 
are unlikely for either Philadelphia or Trenton, oneway bridge tolls must be 
rejected as a regional air quality improvement strategy. 

Walkways 

Walkway improvements, including surface paths and grade-separated facilities to 
bypass heavily-trafficked streets, may be useful in providing access to transit 
terminals and in improving pedestrian movement between shopping centers and bus 
stops. Provision of walkways can if!1prove the safety and comfort of pedestrian 
trips, provide more opportunities for exercise, and allow a small increase in transit 
ridership, if properly located. 

Walkways usually do not have any negative impacts on air quality, unless additionaJ 
pedestrian street crossings at grade are provided which cause cars to stop more 
frequently; conversely, pedestrian over/underpasses· might allow a slight reduction 
in emissions by reducing pedestrian interference with traffic. Positive impacts 
resulting from improved pedestrian movement and pedestrian access to transit are 
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difficult to quantify; presumably the walkways which have the greatest impact are 
those which are integral with transit station improvements. These are considered 
elsewhere, under station improvements (e.g., the Center City Commuter Con­
nection concourse development), and will not be discussed again here. 

Walkways unrelated to specific transit improvements are expected to have only a 
negligible and uncertain impact on air quality. Walkways per~ are rejected as an 
effective air quality improvement strategy, although they may be desirable for a 
number of other reasons. 

Auto-Restricted Zones 

In this strategy, general traffic would be restricted from selected streets in con­
gested areas either completely or at certain times of day. Where they continue to 
serve as public transit rights-of-way, with some widening of sidewalks and 
improved pedestrian amenities, they are termed transit malls. The kinds of air 
quality benefits which are obtained from auto-restricted zones are similar to those 
of auto-free zones but on a much smaller scale, with emission reductions only along 
individual streets. 

Tr~nsit malls will reduce street capacity, but there is usually sufficient room on 
parallel streets to absorb the . diverted traffic, and on-street parking spaces 
removed may be replaced by off-street parking. CBD-bound trips may be truncated 
slightly as shoppers park on peripheral lots, instead of on the street, but this may 
be balanced by an increase in circuity for through trips (origin and destination not 
in the zone). 

The experience in Philadelphia (Chestnut Street Transitway), Minneapolis, and 
Portland, all of which have CBD transit malls, has been that automobile operating 
speeds have remained the same, with no noticeable decrease in traffic overall and 
only minor increases around the mall area, and more off-street parking •. A notable 
increase in bus traffic occurred only in Portland (Ref. 18) 

Philadelphia, unlike Portland, already had fast rapid transit, subway-surface, and 
commuter rail access into the CBD. In this situation, diversion to the slower bus 
service would not be expected: the benefits from the transit mall all would come 
from improved efficiency of operation of extant bus services and reduced travel 
time for bus riders. 

Evidently, the transit malls studied thus far have had little impact on CBD air 
quality. Where bus traffic has increased, this may be due to induced transit 
ridership (new trips). Although it is possible that some auto shopping trips to 
suburban malls may be replaced by transit trips to the CBD, this is difficult to 
quantify. 

The major objections to new transit malls come from downtown stores which fear a 
loss of retail sales when they are no longer on an automobile route with convenient 
on-street parking. Thus far, no U.S. city has more than one CBD transit mall; it 
would appear that the Chestnut Street Transitway has preempted the application of 
this strategy in the Philadelphia CBD. Considering the strong opposition by 
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merchants to the initial establishment of this auto-restricted zone, and recent 
attempts to open up Chestnut Street to general traffic during evening hours, ad­
ditional transit malls may be politically unfeasible. Although there are TSM 
projects to study the development of auto-restricted zones along Frankford Avenue 
in Philadelphia and in Media in Delaware County, it is unlikely that the volumes of 
transit traffic in these or in other parts of the region warrant removal of entire 
streets for exclusive bus or trolley use. 

Parking control appears to be a more feasible solution for CBD traffic problems in 
Philadelphia; these are considered in the Center City Parking Study. Also, signal 
preemption has been planned to speed up three north-south bus and streetcar routes 
crossing the CBD (with the extant Chestnut Street lanes providing east-west flow 
through the same areas) (Ref. 27). · · 

Outside of the CBD, transit lanes and signal preemption are planned for other 
congested corridors (Ref. 27). These transit lane improvements are expected to 
have a neutral or slightly positive overall impact on air quality (see discussion in 
reserved measures section), and to result in much less congestion than would 
closure of local streets to auto use. Hence, from an air quality viewpoint they are 
considered preferable to auto-restricted zones. 

In view of the political difficulties in implementing this strategy, and considering 
the fact that better alternatives (parking restrictions, transit lanes and signal 
preemption) are planned, and that the air quality benefits are minor or non­
existent, further auto-restricted zones must be rejected as a regional air polJution 
control strategy. 

Pedestrian Malls 

Pedestrian malls involve the closure of streets to all but pedestrian traffic (though 
bicycles may also be permitted). Pedestrian malls may have streets converted to 
sidewalk areas, provided with benches and other amenities such as vegetation, 
banners, and other decorations to increase the attractiveness of the area. 
Pedestrian malls may be streets which are too narrow to allow both transit service 
and an enlarged sidewalk area; they may be combined with transit malls to form 
auto-free zones. 

Pedestrian malls may enhance the CBD and regional centers as areas that are 
attractive to shoppers. However, businesses often object to closure of traffic, 
fearing the loss of sales and difficulties in obtaining deliveries of merchandise. 
Locally, pedestrian malls can reduce noise and air pollution; however, traffic tends 
to be diverted to parallel streets, as is the case with auto-restricted zones, so there 
may be very little if any overall change in air quality. Pedestrian :nails are 
available for very small CBD areas, which minimizes their air quality impact. As 
buses are not permitt~d, transit service is less convenient than in transit malls. 

It is probable that in Philadelphia proper, any extensive pedestrian malls would be 
combined with transit lanes to form transit malls. Future pedestrian-only shopping 
areas in the CBD are expected to be limited to off-street, enclosed shopping malls, 
like Gallery II. Such improvements, while desirable from a socio-economic 
standpoint in attracting people to shop downtown, are not promoted for air quality 
reasons. 
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There is at present a pedestrian mall in Trenton, the Trenton Commons. This is 
expected to be improved by private developers, by incorporating several new office 
buildings, to increase usage at the existing mall shopping area. However, air 
quality benefits of this development are Jikely to be negligible. 

In general, pedestrian malls are difficult to implement, and provide very minor, if 
any, air quality benefits. 

Auto Free Zones 

Auto-free zones involve blocking off large CBD areas to all traffic except for 
surface transit and police and emergency vehicles. Tl)is ~llows shopping are~ to be 
made pleasant, quiet, and safe for pedestrians, with a local reduction in air 
pollution from private vehicles. In Boston, a small auto-free zone, the Downtown 
Crossing was established in 1981, eliminating all traffic on two main shopping 
streets and creating a transit mall on the main through street. Auto traffic in the 
CBD was reduced by 5% and parking demand around the zone by 20%, with an 
increase in transit trips and pedestrian trips into the zone of 34% and 11 %; 
respectively. A reduction of 14-8 tons of HC emissions per year has been estimated 
in this case. (Ref. 21 ). 

For the Philadelphia CBD, the most likely regional site for an auto-free zone, Issue 
Paper 2 estimates that even without a change in mode, a 95 to 190 kg/day 
reduction in the HC emissions could be achieved by eliminating or truncating 25 to 
50% of the auto trips entering the CBD. This assumes that people will park at 
fringe lots and walk or use loop buses to gain access to the zone. It might, of 
course, also induce some additional people to make their entire trip into the CBD 
by transit, by reducing the convenience of auto travel. However, as Philadelphia 
already has exce11ent CBD access by rapid transit, in addition to bus service on the 
existing major east-west transit mall, these gains would be smaller t~an would be 
the case in a bus-only city in which transit service is speeded up in the CBD 
simultaneously with the elimination of other traffic. 

The major difficulty in establishing an auto-free zone in Philadelphia is that pro­
posals for removing traffic from streets have been strongly opposed by business, as 
was the case when the Chestnut Street Transitway was planned; such opposition can 
be expected to be much greater in the case of an auto-free zone proposal. It is 
feared by downtown merchants that some potential CBD shoppers would not come 
to the CBD at all, especially in the case of trips for which autos are especially 
convenient (carrying heavy packages, trips by large families, etc.), and that center 
city shops would lose even more business to suburban malls than they have already. 

Philadelphia already has some of the benefits of an auto-free zone in the Chestnut 
Street Transitway. It is believed that additional parking controls (under 
consideration in the Center City Parking Study) and signal preemption by transit 
vehicles on north-south routes through the CBD will achieve further improvements 
with many fewer political obstacles. 

Although auto-free zone development would have some definite benefits from an 
air quality viewpoint, it would face serious implementation problems. 
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Fringe Parking 

In this strategy, people who commute into the CBD by car, and some shoppers, 
would be encouraged to park on lots on the periphery of the CBD. This would 
truncate CBD-bound trips, with drivers walking or taking a shuttle bus to their. 
destinations. The fringe parking would in some cases be free or much cheaper than 
core parking, as an inducement; or control over the number of spaces downtown 
would force drivers to park in the fringe. 

Issue Paper 2 has indicated that a 6.1 kg/day HC emission reduction could be 
achieved by moving over 1000 parking spaces in Philadelphia ·and 500 in Trenton 
from the CBD to fringe lots an average of one mile from the core area. The 
benefits from this are very small compared to an estimated 188 kg/day HC 
emission reduction which would result from an expansion of park-and-ride lots. An 
independent estimate for the Trenton area indicates that fringe lots would allow 
only a 1.43 ton reduction in HC pollution/year, as compared to 20.5 tons allowed by 
park-and-ride facilities and 23.6 tons allowed by parking fees and other ride-sharing 
incentives. (Ref. 3, p. 228) 

There are several problems in implementing this strategy and in realizing the 
theoretical reduction in air pollution. Businesses, including existing CBD off-street 
parking lot operators, would strongly oppose it. In Trenton, it is expected that 
commuter parking would be replaced by convenience parking spaces for shoppers 
(Ref. 3, pp. 143-144). This, while allowing more productive land use, might induce 
even more cars to drive into the CBD area, adding some mid-day HC emissions and 
partially cancelling out the reduction in commuter emissions. Also, unless the CBD 
were completely ringed by intercepting fringe lots, there would be added circuity 
of travel for many CBD commuters, cancelling out some of the benefits from 
reduced VMT in the congested core area. 

In Trenton, fringe parking lots have been regarded as a temporary pollution abate­
ment measure only, not as a really effective pollution control program (Ref. 3, p. 
290). Considering the relatively small and uncertain benefits of this strategy, and 
the likely difficulties in implementing it, fringe lots must be rejected as an 
effective regionwi~e air pollution control measure. 

Joint Park and Ride Fares 

In this strategy park-and-ride passengers would buy a combined gate pass and 
monthly rail pass at a rate lower than the total presently paid for parking fees and 
train fare. This would be intended to encourage additional commuters to ride 
transit instead of driving into the CBD. 

At present, parking is already free at many Pennsylvania suburban train stations. 
Where parking fees (usually low) are charged, pricing refJects a need to control 
congestion at heavily-used stations where space is limited; this encourages train 
riders to walk, bicycle or use transit feeder routes, and diverts much park-and ride 
traffic to alternative station locations· at lower density suburban points. In New 
Jersey, free parking is available at Lindenwold line stations, with a low fee charged 
for parking closest to the station entrance. In Trenton, there is a parking charge at 
rail stations, but the lots are so full that parking overflows onto side streets {Ref. 
3, p. 144). 
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Reduction of revenues from paid parking, therefore, would have an effect of 
reducing total revenues for operating agencies, which could promote service cuts 
and worse air quality as fewer people would use transit. Theoretically, discounted 
park/ride fares might be used to discourage use of station parking spaces by non­
commuters, but there is no indication that this is a ,problem anywhere in the area. 

This strategy is expected to generate very little if any new transit ridership; 
e?<Pansi.on of park-and-ride facilities will be far more effective from an air quality 
vtewpomt. 

Reduced Off-Peak Parking Fees 

In this strategy, transit use would be enco~raged during off-peak hours by reducing 
or eliminating parking fees. PA TCO stations in New Jersey already provide free 
parking in sections of parking lots close to station entrances after 10 a.m.; the 
same could be done in Pennsylvania and in the Trenton area at existing pay parking 
lots. 

Ideally, this strategy would shift unnecessary peak-hour transit trips to the off­
peak period, reducing the need for additional equipment and train operators during 
rush hour. This could have some direct air quality impacts by shifting some driving 
to the station (and HC emissions) away from the AM peak period, which is most 
critical in ozone formation. However, relatively few non-work trips into the CBD 
are likely to be made during early morning hours whether there are parking fees or 
not, so it is doubtful that this strategy would impact the AM peak which is critical 
in ozone formation. 

More importantly, free parking is already available at PA TCO stations before 10 
AM, and in the Pennsylvania suburbs, many free lots are available at all hours. 
Reduced fees, or free parking, could of course be implemented at pay lots in 
Pennsylvania, but the only impact on emissions would be a shortening of a few off­
peak auto trips, as shoppers drive to a more convenient train station. The impact 
of this on air quality would be very small. 

It should be noted that it is undesirable to raise parking fees in pay parking areas 
during peak hours to provide room for off-peak users at the same stations. This 
would result in fewer AM peak hour train riders, an increase in commuters driving 
into the CBD, and a worsening of air quality. 

In Trenton, a recent consultant report has suggested that rail station parking fees 
might be reduced during weekends (as lots are already full during weekdays, no 
pricing strategy would be effective) (Ref. 3, p. 14-4-). As the lots in question are 
privately-operated, it is uncertain whether reduced weekend fees will be easily 
implemented. In any case, although increased weekend train ridership would be 
desirable for a number of reasons (including increased revenues for the operating 
agency), it will probably have little impact on air quality. 

Reduced off-peak parking fees would allow only a negligible reduction in emissions 
during off-peak periods. 
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Consolidation of Freight Terminals 

In this strategy, transportation facilitation centers would be used for urban goods 
movement, consolidating smaller truck loads into larger lots for pick-up and 
delivery. This would reduce truck VMT and the congestion resulting from a 
multiplicity of truck movements within the urban area. Recently, the City of 
Philadelphia has attempted to relocate many truck terminals from the Bridesburg 
area to Eastwick. 

This strategy is very difficult to implement, given the fragmented natu_re of the 
trucking industry (with many small truck lines and owner-operators), and the fact 
that consolidation may cause an economic burden to many operators which are 
already well-establis.hed in the area. Also, there are often proprietary reasons why 
truck deliveries are not consolidated (objections to goods being carried in the same 
trucks with a competitor's product, etc.). Recent trends in truck terminal 
development both here and abroad have been towards smaller terminals, due to 
congestion problems encountered in large trucking centers; there is apparently a 
need for much more study of the practicality of organizing large-scale consoli­
dation terminals. Finally, work on the transportation facilitation center concept 
has suggested that there may be increased circuity of cargo movement, cancelling 
out many of the gains expected from consolidation of loads. 

Considering the institutional difficulties and economic uncertainties associated 
with this strategy, and the fact that clear air quality benefits have not been 
demonstrated, this strategy must be rejected as an emissions control measure. 

There are a number of TSM projects relating to parking controls, other than those 
included by the Center City Parking Study. In Pennsylvania, these include 
increased off-street parking in Doylestown, in Bucks County; removal of on-street 
parking in PhoenixvilJe, in Chester County; increased off-street and reduced on­
street parking in Willow Grove, in Montgomery County; peak-hour parking 
prohibition along Route 13, in Delaware County; and increased off-street and 
regulated oo-street parking in the Frankford Avenue area, in Philadelphia. 
Additional projects call for better enforcement of extant parking regulations, and 
for further local parking studies, including one in the City of Chester. 

In New Jersey, there are projects for removal of peak hour parking on Route 168 
and on Kings Highway, for parking prohibitions on U.S. 30 and on Route 561, and for 
added off-street parking in Camden County; for removal of on-street parking on 
Routes 537 and 541, and provision of off-street parking in Mount Holly, in 
Burlington County; and for restriction of parking on narrow streets in Trenton, in 
Mercer County. There are additional projects for enforcement of parking regula­
tions and for a residential parking permit program in Trenton (Ref. 3, pp. 236-237). 

The projects mentioned above are relatively small in scope and affect primarily 
suburban towns and local centers; they should have little if any impact on the 
modal split, unlike parking control measures in large CBD areas. A recent 
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consultant study in Trenton found that parking restrictions on Perry Street and 
Broad Street would result in only a .2 and .4 kg/day HC reduction, respectively, 
while Warren Street restrictions would have no effect (Ref. 3, pp. 86-89); it is 
expected that overall, local parking controls will allow only a very small or 
negligible reduction in emissions. In addition, there is often considerable opposition 
by local businesses to the loss of convenience parking. Considering the limited 
scope of these projects, and the political difficulties in implementation, this 
strategy is placed on the rejected list. 

Construction of Missing Highway Links 

In this strategy, sections of proposed arterials and expressways which would allow 
substantial improvements in average travel speed would be constructed by 1987. 
This project would not include those highway links which have been assumed to be 
built by 1987 and which are listed in Chapter 1. This would reduce the number of 
stops for traffic along parallel existing routes. In the case of circumferential 
highways it could allow diversion of some through traffic around the CBD area. 
However, it would also result in the generation of new highway traffic, cancelling 
out some or all of the emissions savings. It could also result in an increase in low­
density development and relocation of more employers to the suburbs, increasing 
the general dependence upon automobiles for transportation and weakening the 
position of the CBD. 

Although there are safety benefits from the construction of these highway links, 
they may have negative impacts on the environment, including removal of public 
parks, wetlands and other wildlife areas, and prime agricultural land. This strategy 
is unlikely to result in any significant emissions savings; in some cases it could very 
easily cause a worsening of the air quality situation. 

One-Way Streets 

One-way, through streets can theoretically allow a small reduction in emissions, by 
reducing congestion which results when cars or trucks block traffic lanes on 
narrow, bi-directional streets. Paired· one-way streets also allow more effective 
signal synchronization than do streets with two-way traffic. However, there is 
often a small increase in VMT, as more circuitous routing may be required, 
reducing slightly the savings in emissions. In the case of local streets with 
relatively little traffic, the main benefit from pairing streets for one-way 
movement will be realized in improved safety, rather than increased speed or 
cap~ity. · 

It is believed that previous "TOPICS" improvements have already optimized the 
number of one-way pairs in Philadelphia and in many suburban areas. In Pennsyl­
vania, there are only two TSM projects for paired side streets (one each in Chester 
and in Montgomery county). In New Jersey, there are about a half a dozen one-way 
street projects, notably in Mount Holly in Burlington County and four projects in 
Camden County, including the U.S. 30 corridor. In Trenton, in Mercer County, it 
has been proposed to make Montgomery and Stockton one-way, reducing HC 
emissions by 1.4 kg/day (Ref. 3, pp. 86-87). 

The major objection to one-way streets comes from businesses which are impacted 
by difficulty of access (Ref. 3, pp. 98, 105-106). Hence, political considerations 
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often make it difficult to implement one-way street improvements in shopping and 
commercial districts. Considering the relatively small potential for further one­
way street improvements, the small savings expected for individual projects, and 
the difficulty in implementation at the local level, this strategy is placed on the 
list of rejected strategies. 

Restricted Truck Deli very 

There are several TSM projects to restrict truck deliveries during peak hours. In 
Pennsylvania, these affect Arch and Race streets in the Philadelphia CBO, and 
Frankford Avenue from Church to Cheltenham. In New Jersey, there is an 
additional project to restrict truck deliveries on Route 537, in Burlington County. 
These actions would reduce congestion on major streets caused by tr•..Jcks, which 
may block several traffic lanes while maneuvering into loading positions, and 
double-park while effecting their deliveries. 

This measure is targeted at peak hours, reducing HC emissions during the AM peak, 
which contributes to the ozone build-up later in the day. However, considering the 
small area affected, it is expected ·that the air quality improvement will be 
practically negligible. Also, local opposition to restriction of truck deliveries, 
which may inconvenience some businesses and add to deli very costs (overtime may 
need to be paid to drivers and other personnel) is likely to make this strategy very 
difficult to implement. 

Roadway Improvements 

The TSM program includes over a dozen Pennsylvania projects for road widening, 
with the addition of lanes (often increasing arterials from two to four lanes), 
widening and paving shoulders, etc. There are also a few align:nent and grade 
improvement projects. However, by far the rnost important category of area 
roadway improvement entails resurfacing (about 35 projects). 

In New Jersey, there are about half a dozen TSM projects to add traffic lanes, 
involving widening and restriping of roadways. There are also a few projects to 
realign highways, widen bridges and underpasses, etc. But again, the largest 
number of roadway improvement projects (about 20} involve resurfacing roads and 
paving shoulders. 

Roadway widening and lane addition projects may allow a small improvement in 
emissions by eliminating long vehicle queues during peak hour and other congested 
periods {however, induced traffic may subtract from these savings.) Alignment and 
grading projects may also allow a slight reduction in emissions by reducing circuity 
of travel, added gasoline consumption on upgrade portions, etc. 

Under regular maintenance schedules, roadway resurfacing projects should have no 
impact on emissions. However, under conditions of deferred maintenance, an 
abnormally high percentage of broken-up pavement, with corrugations, potholes, 
and other surface irregularities, can lead to increased rolling resistance for rubber­
tired vehicles, unnecessary stops and added vehicle miles as cars swerve to avoid 
bad spots in the roadway, etc., increasing emissions. It is possible that the net 
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effect of resurfacing projects in this area will be to very slightly reduce vehicular 
emissions, although this would be difficult to quantify. 

It is believed that very few of these projects would have more than a negligible 
impact on air quality. 

Elimination of Four-Way Stops 

In this strategy, four-way stops would be eliminated at intersections where two­
way stop signs would appear to suffice (where a one-way street is involved, a three­
way stop would be eliminated). This would allow a small reduction in emissions. 
Although four-way stops are very common in Philadelphia, there are at present no 
plans to eliminate them, as the public perceives that this intersection design is 
beneficial from the viewpoint of improved safety and as a means of controlling 
speeding through local neighborhoods. Considering the local opposition to removing 
four-way stops, which is substantial, and the very small air pollution impacts, this 
strategy is rejected as a useful air pollution control -neasure. 

Left-Turn Restrictions 

In this strategy, left turns would be prohibited or restricted during certain hours, 
preventing turning vehicles from blocking through lanes on narrow or congested 
streets. However, there are often VMT increases for the turning vehicles, which 
may have to make three right turns (or a combination of right and left turns), 
generally with additional stops, in order to execute the intended turning movement. 
This cancels out some of the emissions reduction which would otherwise be realized 
by reducing delay to through traffic; hence, the improvement in air quality is 
negligible in most cases. While there are some safety benefits from restricting left 
turns, implementation may be difficult due to objections by motorists who are 
inconvenienced. 

Overall, left-turn restrictions are not a prom1smg control measure; the few TSM 
projects of this nature will oe mentioned under Intersection Improvements. There 
is no reason for considering this as a separate strategy of any importance. 

Relaxed Restrictions on Right-Turn-on-Red 

In this strategy, "no right turn on red" signs would be removed at locations where 
conditions do not appear to be unusually hazardous. This would · allow a small 
reduction in travel delay, and could allow a very small (probably negligible) re­
duction in emissions. The main objections to removal are that it would result in an 
increase in accidents, and make pedestrian and bicycle crossings more difficult. As 
right turn on red were implemented as part of a nation-wide fuel conservation 
measure some years ago, it can be assumed that the resumption of a ban on these 
turning movements represents a legitimate local concern over traffic safety. 
Considering the oppositi·Jn to the elimination of right turn restrictions and the very 
small emissions improvement allowed, this strategy is rejected as a useful air 
quality control -neasure. 

Blinking Signals During Late Night Hours 

In this strategy, traffic signals would change their normal daytime cycles with red, 
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yellow, and green phases to continuously !:>linking, red and yellow lights during late 
evening hours, allowing fewer and shorter stops. This would allow a small (probably 
negligible) reduction in emission, affecting a very small number of vehicles. This 
emission reduction would not occur during the critical 6 to 9 AM period (or for that 
matter during daylight or early evening hours when most pedestrian activity 
occurs). It has been noted that blinking lights may pose a safety hazard to 
pedestrians in some neighborhoods. 

Blinking lights have already been implemented on some area· highways during late 
night hours, notably. Chestnut and Walnut streets in Philadelphia (which are other-· 
wise normally synchronized for free-flow traffic). Considering the very small 
benefits from a wider application of this strategy, it is rejected as a useful air 
pollution control ~easure. 

Advance Traffic Information 

In this strategy, more widespread use would be made of automated signs an.d radio 
communications to provide the motorist with information about traffic conditions 
on the roadway ahead. Theoretically, this could reduce emissions by directing 
motorists via less congested routes, where they will be subject to less start-and­
stop driving and reduced idling. However, it could result m increased VMT if the 
alternative travel paths are longer; in some ·cases, the alternative routes may also 
have more red lights and stop signs, cancelling out of the benefits of reduced 
congestion • 

Traffic information signs have already been tested on the Schuylkill Expressway, on 
the Roosevelt Boulevard Extension and on City Avenue. However, they have not 
been particularly successful. Although advanced traffic information has been 
recommended in a recent study for the Trenton area, as part of a broader traffic 
light synchronization program, the benefits are apparently negligible (Ref. 3, pp. 
270-271). 

It would require a very sophisticated electronic system for automatic vehicle 
monitoring, with computer simulation of traffic flows and immediate response in 
the form of speed advisory signals, etc., to make this strategy effective. At this 
point, the required technology is largely undeveloped, and is not expected to be 
available during the time period under consideration. 

New and Improved lnfor:nation Signs 

A large number of TSM projects, both in Pennsylvania and New Jersey, deal with 
the replacement of old and missing signs with improved signs, and with placing new 
information and street signs. Some of these projects incorporate reflectors for 
safety purposes. 
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New and improved signing may allow a small, practically negligible reduction in 
vehicular emissions by reducing unnecessary route miles, routing drivers in the 
most direct way, etc. However, the air quality impact of improved signing is 
nearly impossible to quantify. 

Exclusive Lanes For High Occupancy Vehicles (Except US 130) 

In this strategy, lanes would be set aside on area highways with three or more lanes 
in each direction for exclusive use by carpools, vanpools, and biJses, in order to 
discourage single..:occupancy vehicles. For one-way streets, a single lane would be 
designated as a "diamond" or high occupancy vehicle (HOV) lane; for bi-directional 
arterials or freeways, a single lane would be so designated in each direction. 

HOV lanes may be either with-flow or contra-flow, or entirely new and separate 
roadways. With-flow lanes require removal of existing traffic lanes; although they 
may allow a speed-up of bus and carpool traffic, they may result in more 
congestion in the remaining traffic lanes. It would require a substantial diversion 
to transit and HOV use in order to counteract the increase in emissions which may 
result from increased congestion of the other traffic. There may also be some 
negative impacts on truck traffic. With-flow lanes may be either next to the 
median or on the curb side; in the former case, it may be difficult for high 
occupancy vehicles to gain access to the lanes {restricting their use to long trips), 
while in the latter, there may be problems of interference with on-and off-ramps. 

Contra-flow lanes operate against the flow of traffic, e.g., on the left side of a 
freeway median. They use otherwise underutilized space in the direction opposite 
the normal peak hour directional flow on radial highway facilities. There are, 
however, safety problems in implementing them, and difficulties in providing 
access. Generally speaking, they would be useful only for very long stretches of 
driving with few access points. 

New HOV lanes are also possible, utilizing one or two lane roadways. This 
alternative requires a considerable capital expenditure and may result in excessive 
demand for land along existing highway corridors in urbanized areas. If space is 
available for a single new HOV lane, it may be made reversible (inbound AM and 
outbound PM); if space is available for two new HOV lanes, they may be designed 
for eventual conversion to a rail line. 

Where streets are used for HOV lanes, there are often political problems in 
removing parking to make the lanes workable; and enforcement problems are 
multiplied with the increase in access points to the lanes. 

In the DVRPC area, 23 highway routes leading into the Philadelphia CBD were 
initially analyzed for HOV feasibility (Ref. 6). As a result of this primary 
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screening, ten routes comprising 15 highway sections were further studied. In 
Pennsylvania, the 1-95, Vine Street, Schuylkill Expressway, and the US! (Roosevelt 
Boulevard) corridors all proved to exhibit an HC emissions increase 08-29, 4-7, 111, 
and 239 kg/day, respectively), indicating that the removal of lanes for HOV traffic 
would cause a deterioration in speed for other users. 

In the case of the Chestnut/Walnut Street corridor, a small H~ savings (11 kg/day) 
was indicated; but in this instance, the configuration of the road, with only three 
traffic lanes and parking on both both sides, the tendency of drivers to keep to the 
middle lane to avoid colliding with double-parked cars and drivers maneuvering in 
and out of parking spots, and the requirement for Route D local buses to use the 
curb lanes for passenger stops suggest that it would be almost impossible to set up 
and enforce safe and workable HOV lanes. It seems that t"le traffic light 
synchronization of this corridor has already achieved optimum •Jtilization of these 
paired one-way streets. 

In New Jersey, the US 38/30 and US 4.2/1-676 corridors proved· to show HC emission 
increase (5 and 282 kg/day, respectively). Only the US 130 corridor shows some 
promise for HOV lane development, and for this reason it is discussed separately 
under reserved measures. 

As most of the HOV lane possibilities studied show a negative HC reduction (an HC 
increase) or are unsuitable from a design viewpoint, HOV lanes are unsuitable for 
Philadelphia area highways (except for US 130), and are rejected as a reasonable air 
quality control measure. 

Flextime Promotional Effort 

In this strategy, employers would change their work hours or arrange to have blocks 
of employees arriving at several alternative starting times and departing by several 
different closing times; or employees would be given the flexibility to arrive earlier 
or later than the regular starting time, and depart earlier or later than the ususal 
closing time. This would allow many employees to avoid traveling during the 
present rush hours and would have the affect of flattening out peak periods. 

Issue Paper 2 has estimated that if 75,000 additional workers participated in the 
staggered work hours program, there would be a 14-.8 kg/day reduction in HC 
emissions achieved through increasing average travel speeds by one mile per hour. 
The main effect is to reduce peak hour highway congestion, with less start-and-stop 
traffic and fewer traffic jams. The above calculation does not take into 
consideration, however, impacts on transit and other energy-efficiency modes. 

Of particular concern is the impact on transit. Although it is true that peaking 
results in a more expensive public transportation operation, crowding of highways 
during peak periods encourages many workers to use transit to avoid driving under 
congested conditions. Staggered work hours may have the effect of increasing 
highway capacity and making it easier for many commuters to use their cars. 
Hence, there will be a shift from transit if flextime is expanded. 

There may be a similar impact on ridesharing: there is less incentive to use car­
pools and vanpools if congestion is reduced by extending peak periods. Reduced 
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utilization of high-capacity transportation modes will result in increased utilization 
of single-occupant private cars, thus cancelling any air pollution i:nprovement 
allowed by the increase in average driving speeds. Alternative starting times may 
also complicate the arrangements for fellow employees to form carpools. 

This strategy is probably effective in reducing emissions in small urban areas where 
there is little transit development; in this case, loss of a negligible number of 
transit riders would do little to offset the gains from increasing highway speeds. In 
urban large areas, like the Philadelphia region, there may be a substantial loss of 
transit ridership, cancelling the gains from reduced highway congestion. Con­
sidering the negligible air quality benefits of this strategy, and its probable 
negative economic and social impacts, staggered work hours must be rejected as a 
reasonable air quality control measure. 

Episodic Controls 

In this strategy, various techniques would be used to control em!ss1ons during 
periods of unusually heavy air pollution, e.g., during the summer months when 
ozone is a problem in this area. Episodic controls would include advisory signs and 
new announcements asking drivers to use transit or form carpools, and mandatory 
measures such as laws prohibit driving on freeways with only a single occupant per 
car. These control measures may be accompanied by public health announcements 
discouraging people from engaging in outdoor exercise. 

Such controls are not very effective unless the smog alert period remains for three 
or four days. This may be the case in cities which are ringed by hills or mountains 
which favor the development of an inversion layer and prevent pollutants trapped 
underneath the layer froQ'l being blown away from the urbanized area. The 
Philadelphia area does not have a topographic setting, and seldom develops an 
inversion layer. It is also particularly difficult to predict the weather conditions· 
which may lead to an ozone episode with any accuracy for eastern seaboard cities 
such as Philadelphia, which are characterized by rapid changes in weather (being 
influenced by both continental and oceanic air masses). Such episodes are generally 
very brief, and in the time it takes to recognize that an episode has begun and to 
put out advisory warnings, the episode is likely to abate. 

It is also very difficult to set up carpools on short notice, or for transit operators to 
bring onto line additional equipment and call upon standby drivers and other 
personnel to handle increased loads on the system during smog alerts. Mandatory 
controls that restrict driving are likely to prove extremely unpopular with the 
public. Finally, some of the control measures are contradictory, i:e., if people are 
advised not to exercise outside, they may be discouraged from walking to work or 
to a bus stop, or from commuting by bicycle, measures which would be most useful 
in reducing levels of driving and lowering the output of HC emissions which 
contribute to the ozone buildup. 

Considering the brief duration and unpredictability of ozone episodes in this area, 
and the difficulty of .implementing effective control measures, episodic controls 
must be rejected as an air pollution control measure. 
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High-Density !)evelopment Adjacent to Transit 

In this strategy, high-density development would ~e encouraged in the vicinity of 
mass transit lines and terminals, so that a high percentage of the population would 
live, shop, or work in areas with convenient access to public transportation. 111e 
policies of the Regional Development Guide and the Year 2000 Land Use and Open 
Space Plan would serve as a g'.Jide in applying this strategy. Some beneficial 
effects would be energy conservation (for heating as well as transportation) and 
preservation Qf non-renewable land resources, including prime agricultural land, 
parks, and wildlife areas. 

At present, local municipalities commonly zoned for high densities in the vicinity 
of commuter rail stations and other transit facilities; however, development is 
primarily motivated by market forces. It is difficult to achieve consensus from the 
multiplicity of local governmental bodies to foster further high-density growth, and 
there is considerable resistance on the part of the public to control place of 
residence. At best, the regional planning commission can advocate high-density 
development, but there is no mechanism or institution for ensuring that the recom­
mended policies will be translated into action. 

It is doubtful whether major changes in land use will take place by 1987. The 
overall changes in land use and socio-economic factors influencing automobile 
ownership and VMT are already considered in the models used in forecasting 1987 
emissions. Considering the institutional barriers to a major change in land use 
patterns within the time period considered here, a high-density development 
strategy cannot be considered a reasonable air quality control measure. 

Review of Development Plans for Indirect Sources 

In this strategy, a permit system would be established for new constr•.Jction in 
which the developer must demonstrate that the project will not interfere with the 
attainment or maintenance of air quality standards. 

The EPA attempted to implement a dev.elopment plan review process in 1974, but 
has been discouraged by Congress from adopting such a program. At the local 
level, municipalities are reluctant to enforce review of development plans, because 
it is difficult to assess the costs and benefits, and because of the likelihood of 
adding to the cost of development, hence discouraging development in the area 
which has the review process. Locally, the Philadelphia Air Management Services 
has an indirect source review program, but does not issue permits. 

This strategy appears to be politically unfeasible; therefore, it is rejected as an air 
quality control ~easure. 

Reduced Student Driving 

In this strategy, various means would 'Je taken to reduce the level of student 
driving, including restriction of parking space at secondary schools, other parking 
restrictions, or shifting of some evening activities to late afternoon so that 
students would not need to drive home and return to school again in the same day. 
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Issue Paper 2 has suggested that if LOOO student auto drivers were to discontinue 
driving to school, there would be a 10 kg per day reduction in HC emissions. 

This strategy would require cooperation from a multiplicity of school districts. 
Addi tiona! busing might be required, raising school costs. There might also be 
economic hardship to students who must reach part-time jobs after school. As 
there are a number of social, economic, and institutional problems that would need 
to be solved in order to implement this strategy, reduced student driving is placed 
on the list of rejected measures. 

Equalization of States' ~inimum Driving Age 

In this strategy, the minimum driving age for Pennsylvania teenagers would be 
raised from 16 years to 17 years, the same as in New Jersey. A DVRPC estimate 
suggests that if Pennsylvania sixteen-year-olds in the Philadelphia area are no 
longer allowed to drive, 20,600 auto trips would be eliminated, resulting in a 153 
kg/day HC reduction {assuming that alternative rneans of transportation are 
available to all teenage drivers.) 

Actually, there could be some unfavorable economic impacts for school districts, as 
more school bus transportation would be required; and some of the savings could be 
counteracted by an increase in parents' chauffeuring of teenagers, resulting in two 
vehicle round .trips per person round trip rather than one. 

Implementation of this strategy would require action by the Pennsylvania State 
Legislature; application would presumably be statewide. It is doubtful however 
that the law would be changed on a statewide basis only to effect emission re­
ductions in one section of the state, as there could be adverse economic impacts in 
the remainder of Pennsylvania particularly in rural areas. 

Considering the uncertainty over the level of emissions reduction, and the institu­
tional obstacles involved, this strategy is rejected as a reasonable air quality 
control measure. 

Gasoline Rationing 

In this strategy, the amount of fuel available per motor vehicle, per driver, or per 
household, would be limited, presumably with some form of coupon system to 
regulate purchases. Issue Paper 2 has indicated that if g:soline supplies were 
limited to 30-90% of normal demand, a ~500 to 9000 kg/day HC emissions reduction 
would be possible. {Ref. 19) 

This strategy would not be practical to implement locally, due to the probability of 
evasion by buying gasoline outside of the DVRPC region. No state or federal 
gasoline rationing program is anticipated at this time. Also, it is almost impossible 
to establish an equitable means of distributing fuel; considerable economic hardship 
is likely for some automobile users, wl'\atever means of allocation is developed. 
J3lack markets would probably emerge to supply gasoline to those who prefer to use 
more than their quota and can afford to pay a steep price, increasing the inequity 
of the system for different income groups. Finally, there would be great expense 
involved in setting up and administering such a program. 
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In the survey of attitudes towards potential air pollution control strategies, 
conducted in July 1980, considerable opposition to this strategy ws indicated. Of 
82 citizen respondants, 49 were opposed to a rationing scheme, and only 19 in 
favor. It can be assumed that opposition on the part of the general public would be 
even greater. 

Considering the many social, economic, and institution·al problems associated with 
setting up a rationing scheme, this strategy must be rejected as a reasonable 
available air quality control measure. 

Increased Fuel Taxes 

In this strategy, an additional federal, state, or local (regional) fuel tax would be 
put into effect to discourage gasoline use for purposes of reducing vehicular 
e-nissions. Issue Paper 2 has estimated that with a 5 to 1096 gasoline reduction, a 
2300 to 4500 kg/day HC emissions reduction would be possible. Some of the 
revenues could be used to subsidize transit and other alternatives to the private 
automobile. {Ref. 19) 

The implementation of such a tax for strictly air quality purposes seems unlikely at 
this time, as lawmakers have traditionally been reluctant to raise fuel taxes, which 
rnay cause some hardship to many low income people in lower-density ~eas who 
need to drive to get to their jobs. Nevertheless, state fuel taxes have occasionally 
been raised to generate revenues for much-needed roadway repair work, and the 
USDOT is currently investigating a 5¢ per gallon federal fuel tax increase {with 1¢ 
allocated to public transportation). It is possible that there may be additional state 
or federal fuel tax ·increases by 1987 which, although not intended for emission 
reduction purposes, would impact air quality in the DVRPC area. 

However, it must be noted that fuel taxes have traditionally not kept pace with 
inflation, resulting in a ''hidden" subsidy to private transportation in recent years. 
Raising fuel taxes at the federal or state level would help to prevent the cost of 
automobile use from dropping relative to the CPI, and in that sense should be 
regarded as a measure for maintenance of the existing highway system at a 
relatively constant level of comfort and safety. 

It should also be n~ted that even if part of the proposed federal fuel tax increase is 
allocated to transit, it would only be a su~stitute for other federal revenues which 
will be cut back or which will not keep pace with the rising cost of providing transit 
serv-ice over the next several years. Hence, it cannot be considered that this part 
of the increased fuel tax really has air quality impacts. 

It might be more appropriate to consider regional fuel taxes as an air pollution 
control strategy. However, this would require state constitutional amendments, 
and cooperation between the Pennsylvania, New Jersey, and Delaware state legis­
latures such that a uniform tax could be imposed throughout the DVRPC area and 
nearby Wilmington. An uneven regional fuel tax would result in evasion of fuel 
taxes by drivers crossing state line to purchase fuel in states which do not have as 
high a tax. The tax would also have to be in effect over a wide area beyond the 
urbanized region, again to prevent fuel tax evasion. There could be some 
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unfavorable consequences of higher taxes within the DVRPC region, or a part of it, 
as many drivers might make circuitous trips to purchase fuel, increasing petroleum 
consumption and emissions in fringe areas. 

As federal and state fuel tax increases appear to be only measures .for constructing 
and maintaining the highway system, and local fuel taxes appear to face major 
institutional difficulties, this strategy must be rejected as a viable air quality 
control :neasure. 

Increased Registration Fees 

In this strategy, registration fees for private automobil-es would be increased as a 
means of reducing vehicular emissions. Issue Paper 2 has estimated that if 2 to 596 
of two-car families were reduced to ownership of a single car, and 5 to 10% of 
three-car families were reduced to two cars, there would be a 350- to 830 kg per 
day HC emissions reduction. (Ref. 19) 

This strategy primarily discourages ownership of vehicles, and is only indirectly 
related to the number of vehicles miles traveled, which is of much more 
importance in determining the level of emissions generated. Hence, it is 
inequitable, taxing those who drive infrequently or only short distances as much as 
those who have a long commute or may make frequent or unnecessary trips. Also, 
it is not directed at auto use during peak periods, unlike gasoline taxes, which will 
generate more revenue per mile of auto travel during rush hour, due to the impact 
of congestion on auto:nobile efficiency. The universal application of a high 
registation fee would impact aU auto users, without regard to the availability of 
public transportation, whereas higher gasoline taxes would enable the car-owner 
but occasional driver to avoid the tax by using the train or bus. 

In the survey of attitudes towards· potential air pollution control strategies, con­
ducted in July 1980, considerable opposition to this strategy was indicated: of 81 
citizen respondents, 46 were opposed to increased registration fees, and only 19 
were in favor of them. It can be assumed that opposition on the part of the general 
public would be even greater. 

This strategy is decidely less effective and equitable than a gasoline tax, which is 
mileage-proportional. For this reason, it is rejected as an air quality control 
measure. 

Increased Driver License Fees 

In this strategy, driver license fees would be increased to a level sufficient to 
discourage driving for those who only occasionally require the use of a car. Al­
though it is difficult to estimate the level of HC emission reduction that this 
strategy would allow, it is possible that it may be on the same order of magnitude 
as increased registration fees, e.g., perhaps as much as several hundred kg per day. 

This strategy discourages people from becoming automobile drivers, and is not 
related to the number of vehicle miles driven or whether the trips are made during 
peak or off-peak periods, w'1ich are factors of muGh more importance in 
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determining the level of emissions generated. It may discriminate needlessly 
against families in which several family members share the use of a single car. It 
can also have some negative social consequences in that it discourages people who 
do not regularly drive fom acquiring the necessary skills to drive a car in 
emergency situations. 

In the survey of attitudes towards potential air pollution control strategies, 
conducted in July 1980, considerable opposition to this strategy was indicated; of 
81. citizen respondents, 55 were opposed to increased driver license fees, and only 
11 were in favor of them. It can be assumed that opposition on the part of the 
general public would be even greater. 

This strategy is decidedly less effective and equitable than increased fuel taxes, · 
and appears to be less equitable and socially desirable than increased registration 
fees. For these reasons, it is rejected as an air quality control measure. 

Extension to the Norristown Commuter Rail Line 

There is a TSM project to extend the Conrail commuter rail line in Norristown from 
Elm Street to U.S. Route ~22 {Ref. 20). This would expand the service area of the 
line, and reduce the private vehicle miles traveled by some park-and-ride com­
muters. 

The air quality benefits of this short route extension would be very small, con­
sidering the cost of the project {$7 million). As the future of the commuter rail 
system is at present very uncertain implementation may be difficult. 

Other Preferred Treatment Measures for Buses and HOVs on Roosevelt Boulevard 

A recent consultant study investigated various options for providing reserved lanes 
and other preferential treatment options for buses, carpools and vanpools on Roose­
velt Boulevard. These included exclusive bus lanes in the local traffic lanes, car­
pool lanes in the express lanes, signal preemption by transit vehicles, and median 
loading/unloading platforms {Ref. 5). 

A southbound AM peak hour bus lane would have a small air quality benefit, and is 
discussed under reserved measures. Howev~r, a northbound, PM peak hour bus lane 
was shown to increase travel time and fuel consumption for overall Roosevelt 
Boulevard traffic by 13 to 1~%; and to result in an increase in air pollution (HC 
emissions would increase by .3 Kg/day, CO emissions by 51.5 Kg/day, and NOx 
emissions by .1 Kg/day). Although it 1s possible that the reduced bus travel time 
would divert some additional auto drivers to transit, resulting in a slight {probably 
negligible) reduction in HC emissions, it is doubtful that this would offset the 
considerable increase in CO emissions, and the overall air quality impact is 
expected to be negative. 

The carpool lanes, in the express lanes in the center of the Boulevard, would extend 
from 9th Street to Pennypack Circle, and would be open to any vehicle with more 
than one occupant. A southbound AM carpool lane would increase HC emissions by 
3. 6 Kg/ day and CO emissions by 517.8 Kg/ day, while NOx emissions would decrease 
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by 2 Kg/day; a northbound PM peak hour carpool lane would increase HC emissions 
by 2.5 Kg/day and CO emissions by 363.3 KG/day, while NOx emissions would be 
reduced by .5 Kg/day. Hence, the overall air quality impact would be negative. 
Travel time and fuel consumption would increase by 27 to 3096 if these lanes were 
installed. Although an increase in the number of carpools might reduce the 
emissions levels cited above, the southbound, AM peak carpool lane was found to 
approach capacity around 9th Street, suggesting that only an increase in the 
occupancy level of existing carpools would be of benefit, i.e., 250 to 275 drivers 
would have to join existing carpools in order for the HOV lane to reach an air­
quality "break-even" point with respect to existing pollution level. It it doubtful 
whether the HOV lanes would result in air quality improvement, and in view of the 
other adverse impacts, this strategy must ~e rejected. 

Preferential signal treatment for buses, including bus-activated signals and 
rephasing of signals to match average bus operating speeds, were also considered. 
However, the present signal system is designed to optimize travel speed for general 
express and traffic; a preferential signal system for buses would disrupt the 
existing traffic flow, i.e., increase the number of stops per vehicle, and would 
probably result in an air quality disbenefit. 

Finally, loading and unloading pla.tforms for buses, located in the center medians, 
and serving as bypass lanes at congested intersections, were investigated; but only 
buses operating in the express lanes could use them (the present bus services use 
the local lanes). There woud be a substantial amount of weaving where buses must 
switch from curb-side stops in local lanes to median stops in the express lanes; and 
some delays upon re-entering traffic after picking up passengers at median stops. 
Therefore, this alternative appears to be impractical. 

For the reasons cited above, the northbound PM peak hour bus lane, northbound and 
southbound HOV lanes, other measures such as preferential signals and median bus 
stops must all be rejected as useful air quality control measures. 
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APPENDIX D 

Commitments 

City of Philadelphia Department of Public Property 
SEPTA 
City of Philadelphia (Administration) 
Greater Philadelphia Bicycle Coalition 
New Jersey Department of Transportation 
Delaware River Port Authority 
City of Trenton Department of Housing and Development 
Camden County Department of Planning 
New Jersey Transit Corporation 
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• CITY OF PHILADELPHIA 

Mr. John J. Coscia 
Executive Director 
Delaware Valley Regional Planning Commission 
1819 J. F. Xe.nne~ Blvd. 
Philadelphia, Pem:J.syl vania 19103 

DEPARTMENT OF PUBLIC PROPeRTY 
1020 MuniCUIOI Servl- Building 

Philadelphia, Pa. 19107 

JQSEPH w. BllCWN 

JCH'f F. Mca.OSKl\', JR. 
Dlpury c-nllianw 

May 13, 1982 

BE: DELA.WABE VALLE! TRANSPORTATION J.IR QUALITY PLAN 

Dear Mr. Coscia: 

In. your letter to me, dated April 6, 1982, you requested the 
Cit7 1 s commitment to a number o~ Cit7 transit projects that were 
recommended in the recent~ published "Delaware Valley Transportation 
Air Qualit7 Plan." Since most o~ the projects enumerated in your 
letter are alrea¢T in advanced stages o~ construction, and/or 
appear in the Fiscal Year 1982 Cit7 Capital Budget, we are committed 
to carr,r out each project contingent upon the receipt o~ an7 
necessary- Federal and State transit capital funds. 

The implementation status o~ the projects listed in your 
letter appears below: 

Project PA: 3-1 BEW RAPID TRANSIT VEHICLES 

The 125 new car ori,er tor the Broad Street Su.bw~ will be 
delivered in 1982 and 1983. 

Project PA: 3-4 RAPID TIUNSIT ~ION IMPROVEMENTS 

Design tor the Broad Street Subw~ Columbia Avenue Station 
improvement project is und.erwq. .And the 8th Street Concourse 
improvement design wil~ begin short~. Construction completion 
for both projects is scheduled for 1984. 

Project PA: 3-6 TRA.Ns:IT SAFETY AND SECtlRITY 

The City-sponsored City-wide rapid transit station closed 
circuit television sarveillance project has been expanded to 
include 30th Street Station, Suburban Station and Concourse, 
and the new Market Street East Commuter Rail Station. The 
target date for project completion is in October 1983. 

An Equal Opportunity Employer 

.RECEIVED 
I MAY 18 1982 

C.!._·,: · • .'~£ .IAL..l..EY 
ft~lo:.IQN,...L P:..ANNING 

C:OMMISSION 
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Project PA: 3-9 ROUTE 66 TBACXLESS TROLLEY EXTENSION 

T.ne planning e~~ort is complete. The engineering phase is 
scheduled ~or FY 1983 and construction in FY 1984 contingent 
upon high regional Annual Element priority and UMTA .funding. 

Project PA: 6-1 A.IRPORT HJ:GH SPEED Lim: 

Construction is underwa;r With completion by mid-1983 and 
full operation b7 January 1984. 

Project PA: 6-2 CEN'.l:ER CITY COMMUTER COm<lECTION 

Construction is scheduled ~or completion in early 1984. 

Project PA: 11-2 OTHER BICYCLE MEA.SO'EES 

I 
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The City-FRWA ~ansit Station Bicycle Locker program will • 
continue through at least 1983 with the relocation o~ some locker~ 
at under-utilized sites to other stations with a higher potential 
market. I 
Project No. (Unspecilied) CIVIC CENTER A.N.D EA.STWICX RAIL S~IONS 

Both projects appear in the FY 1982 and FY 1983 City Capital I 
Budgets. Engineering is scheduled for FY 1983 and construction 
in 11! 1984 contingent upon ,high regional Ammal Element priority 
and tn'!U .tunding. I 

The City has worked closely with DVBPC and SEJ?TA in the 1 
regional prioritization o~ ~-funded capital transit projects, 
and we hope continued cooperation and sufficient funding will 
enable us to completely implement these important transit and 

1 air quality improvement projects. 

JW:B/DF/mk 

cc: D. Fogel 
G. Shaef~er 
D. Williamson 
c. Zear~oss 

Sincerely yours, 

} l.i.., 0::-u: 'y l 
JUW. Brown 
Commissioner 

I 
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Mr. John Coscia, P.E • 
Executive Director 
Delaware Valley Regional 

Planning Commission 
1819 J.F.K. Boulevard 
Philadelphia, PA 19103 

Dear Mr. Coscia: 

OEI.AWAI~E v., .. ~·t 
REGIONAL. PLANNINC. 

COMMISSION 

During the last year, members of my staff have been 
- cooperating with the Delaware Valley Regional Planning 

Commission in the development of the "Delaware Valley 
Transportation Air Quality Plan." The purpose of this 
plan is to advance certain capital and operating 
projects which will help the region attain the national 
air quality standards as legislated in the Clean Air 
Act Amendments of 1977, and to provide input to the 
1987 State Implementation Plan (SIP) • 

Since your letter to me of March 5, 1982, requesting 
commitments to various projects which will have an 
impact on regional air quality, our respective staffs 
have met several times to discuss the projects referenced 
in your letter and the type of commitment that SEPTA 
is able to make at this time. Those commitments fall 
into five general categories: 

1. Previously funded projects which SEPTA is com­
mitted to complete. 

2. High priority projects which SEPTA is committed 
to complete subject to the availability of funds 
and annual review of capital project priorities. 

3. Projects which are programmed in the FY'82 - '87 
Transportation Improvement Program for which firm 
schedules have not yet been developed. Many of 
these projects will not be completed within the 
time frame addressed by the 1987 SIP, and SEPTA 



Mr. John Coscia, P.E. 
Page 2 

. J:une 2,1982 

4. 

s. 

is not in a position to make any firm commitments 
to these projects at this time. 
Projects which are not currently programmed, but 
have been suggested for review and evaluation during 
the Transportation-Air· Quality planning process. 
SEPTA cannot make any commitments to these projects 
at this time. 
City of Philadelphia projects - the City would be 
in a better position to provide information on 
these projects. 

We recognize that DVRPC is seeking firm commitments to 
projects which will assist the region in meeting the 
requirements of the Clean Air Act; however, due to·the 
uncertainties surrounding future federal, state and 
local funding, SEPTA is unable to make a firm commitment 
to projects which are not already fully funded. 

The attached table shows the SEPTA projects referenced 
in your letter of March 5th in the appropriate commitment 
category as described above, and indicates an anticipated 
completion date for funded projects. In cases where 
the DVRPC staff has combined several projects, we have 
separated the elements which fall into different commit­
ment categories. 
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If you have any questi~ns on this material or require 
additional information, please contact John Petro, Senior I 
Environmental Analyst, at 574-7908 or Carol H. Lavoritano, 
Manager, Program Planning & Development at 574-7379. · 

DLG/jm 

Attach. 

&.incerely, 
. \ 

/. ' ~ ~ 
·J :tv/ C-- .-1 "': '\.... ......___ __ . .-

- I ' 

David L. Gunn 
Chief Operations Officer/ 
General Manager 

I 
I 
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DELAWARE VALLEY TRANSPORTATION AIR-QUALITY PLAN 

SOUTHEASTERN PENNSYLVANIA TRANSPORTATION AUTHORITY PROJECTS 

SUMMARY OF COMMITMENTS 

Commitment Categories: 

E l. Previously funded projects which SEPTA is committed to complete. 
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2. High priority projects which SEPTA is committed to complete 
subject to the availability of funds and annual review of capital 
priority projects. 

3. Projects which are programmed in the FY'82 - '87 Transportation 
Improvement Program for which firm schedules have not yet been 
developed. Many of these projects will not be completed within 
the time frame addressed by the 1987 SIP, and SEPTA is not in a 
position to make any firm commitments to these projects at this 
time. 

4. Projects which are not currently programmed, but have been sug­
gested for review and evaluation during the Transportation Air­
Quality planning process. SEPTA cannot make any commitments to 
these projects at this time. 

5. City of Philadelphia projects - the City would be in a better 
position to provide information on these projects. 

Project 

PA: 3-l New Rapid Transit 
Vehicles 

PA: 3-2 New Light Rail Vehicles 
• 141 Light Rail 

Vehicles 
• New Norristown High 

Speed Line Cars 
• New Surface Vehicles 

Commitment 
Cateqory 

5 

l 

3 
3 

Anticipated Service 
Date (if project is 
funded) 

August, 1982 

• 
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Summary of'Commitments 
Page 2 

Commitment 
Project Category 

PA: 3-3 New Buses 
• 150 Advance Design 

Buses (FY'SO & '81) l 
• Statewide Bus Pool 

(450 buses - FY'&l, 
'82, '83) l 

• 150 Buses Per Year 2 

PA: 3-4 Rapid Transit and Light 
Rail Station Improvements 
• Broad Street Subway 

Stations (12 Stations) l 
• Subway surface & Market 

Street Stations 
Engineering & Phase I 
Construction l 

Phase II Construction 2 
• 69th Street Terminal 

Renovation 3 
• Norristown High Speed 

Line Stations 2 
• Columbia Station 5 
• 8th Street Concourse 5 

PA: 3-5 Regionwide Shelters & 
Signs 3 

PA: 3-6 Transit Safety & Security 
• Fire Prevention and 

Passenger Safety 
Phase I 
Phase II 

• Closed Circuit TV 

PA: 3-7 Seasonal Fare Reduction 

PA: 3-8 Park & Ride Bus Service 

PA: 3-9 Route 66 Extension 

PA: 3-10 Newtown Electrification 

PA: 6-l Airport High Speed Line 

PA: 6-2 Center City Commuter 
Connection 

l 
3 
5 

4 

4 

5 

3 

5 

5 

Anticipated Service 
Date (if project is 
funded) 

September, 1982 

150 buses in '83, 
and '85 

150/year 

December, 1983 

1985 
1985 

; 

June, 1984 
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REGION A~ i ·~ .... NNiN'G 
COMMISSION 

C I T Y 0 F PHILADELPHIA 

Mr. John Coscia 
Executive Director 

May 10, 1982 

Delaware Valley Regional Planning 
Commission 

1819 John F. Kennedy Eouldevard 
Philadelphia, Pennsylvania 19103 

Dear Mr. Coscia: 

WILLIAM J GREEN 
MAYOR 

I ~nderstand that DVRPC is in the process of completing 
its regional Air Quality Plan, which includes a discussion 
of parking strategies that could be used to reduce vehicle 
emissions. 

Please be advised that the City Administration this 
year is proposing to embark on a comprehensive parking 
management program. The'Mayor is proposing the following 
specific steps: 

1. Parking meter fees in the CBD will be increased from 
the present rate of 25¢ per hour to 75¢ per hour. 

2. 2500 new meters will be installed in Center City and 
the institutional sections of University City. 

3. $3,000,000 has been budgeted for the year beginning on 
July 1 for improved on-street parking enforcement. This 
will entail an increase in the number of tickets issued, 
a more effective towing program, use of the "Denver Boot" 
for scofflaws, and improved computerized processing of 
tickets issued. The enforcement effort is expected to 
substantially reduce the extent of illegal parking in Center 
City, which will result in improved traffic flows and better 
surface transit operations. 

The Commission may utilize this letter as an indication 
of the City of Philadelphia's commitment to this i~portant. 
component of the region's air quality program. j 

m 

Sincerely, / 

. 'l / •. ·, / '! . 

;..';,""·- ... ·~ 

D ID W~~L-IA~;ON 
Transportation Coordinator 
City of Philadelphia 



15 June 1982 

Delsware Valley Regional Plannin~ Commission 
1819 J.F. Kennedy Blvd. 
Philadelphia, PA 19103 

Dear Commissioners: 

The Greater Philadelphia Bicycle Coalition will publish 10,000 copi·es 
of the new Bicycle Map of Philadelchia and Vicinity, prepared under 
contract with you. 

I 
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Enough funds will be generated from the sale of the first edition of thel 
map to ~ssure its timely updating. 

R o P. Thomas.-
Pro.iect Mana(er _ 

RPTaae 

REGIONAL ~LANNING 
DIVISION 

JUN 161982 

DVRPC 
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April 13, 1982 

Mr. Kent Miller 
Director, iegioual Pl&m~ing 
Delaware Valley R.egioual Plazmiug COIIIIIiasiou 
1819 J.l.~. Boulevard 
Philadelphia, PA 19103 

Dear Mr. Miller: 

The New Jersey Departu.ut of Trauaportatiou (NJDOT) &Dei the 
New Jersey Trauait Corporation (NJ TRABSI'r) have reviewed the 
draft State ImpleMntation Pl&Zl (SIP) prepared by the Delaware 
Valley Regioual Plaaniug Commission, aad have a DUmber of cou­
cerua about the commitments proposed for both agencies to 
achieve compliaace with the air quality standards. Our con­
cerua are two-fold: 

1. The overall magnitude of investment proposed 
is substantially more th&Zl we C&Zl realistically 
contemplate, given our resource limitations aad 
our resolve to spend these limited resources as 
prudently as possible. 

2. We believe a DUmber of the proposals are not 
cost-effective st~ategies fo~ ~educ~g pollutaDt 
emissious. 

While the Luprovement of air quality continues to be a primary 
objective of NJDOT and NJ TRANSIT, it is ~ objective among 
many, aud prospective projects and st~ategies which promise 
pollution ~elief must be subject to the same comprehensive eval­
uation as projects contemplated for other purposes. While air 
quality should be au important factor iu the evaluation, it should 
not, iu my judgment, override all other couaiderations. Thua, 

EQUAL OPPORTUNITY EMPLOYER 



Mr. Kent Miller - 2- April l3, 1982 

rather than making a host of project commitments, we are prepared to 
reaffira our commitment to those projects and strategies which are 
already programmed for implementation, and to comprehensively evalu­
ate the remaining prospective projects aud strategies which we regard 
aa potentially coat-effective, with air quality being accorded an 
added weight in the evaluation. 

Consistent with this thinking, attached you will find our detailed 
comments which will enable you to differentiate between (1) the 
projects we are prepared to commit to, (2) the remaining projects and 
strategies that we believe should be retained for evaluation, and (3) 
those which we believe should be dropped on coat-effectiveaeas grounds. 

These comments and review have been prepared after joint cOD.Sultation 
and endoraa.nt of the New Jersey Depara.nts of EnvirOIIMIItal Pro­
tectiom and Tranaportatiom aud the New Jersey Transit Corporation. 

Should you have any questioaa regarding these comments, please contact 
John c. Jones of Drf staff at 609-452-95%5, extension 302. 

attachments 

Siucerely, 

~t~ 
Acting Director 

Traaaportation Planning and Research 
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DBTAU.EJ) CCMQDl"rS OR TEXT 0'8 DVIPC 

leaioaal Stratesiea 

I. BJDO'l 

a. The Rev Jeraey Department of Traaportatiou ia coaaittecl to the uae 
of the Depare.ut '• recently developed ''Bicycle Pl&Jmi:ag ad Deaip 
Guideliuea." 'l'beae guideU.uea will beco. au integral part of the 
Dep~'• deaign criteria for aew project• aad for modificatioaa · 
to aiatiq roM.vaya. Additioaally, the prOYiaiou called for by 
tbeae picieliuea rill be adopted where ecouoad.cally feaaible and 
where auch aharecl u.a of the ro..W.y will not praaant a aafety problem 
for motoriata or bicycliata. 

b. Add to Appeucliciea of DVRPC Pl.au: IJDO'l: Bicycle Plazmizaa ad Deaip 
Guideliuea. 

c. Page 2-78, project NJ4-4, Statewide Rideahariug Prograa: Tha New 
Jersey Deparem.nt of Traasportatiou, Office of Bideabariaa ia committed 
to a program of employer rideahariug pr01110tiou. Boweve~, NJDOT re-
quaata that DVIPC revue the narrative in the Pla to be couaiatent 
with the deacriptiou aad quantifiable data supplied by oar Office of 
Rideabariag <••• attachment l, letter dated 3/5/82, Ob~iar to Baikalil). 

d. Pqea 2-~ to 2-55: Shuttle Senice between State Officea 

Pagaa 2-56 to 2-57: Park-aucl-Ricie bpreaa Bu Senice for treutoa. 

Papa 2-70 to 2-72: Park-md-Ricie Bu Senice 

NJDO't aupporta tbeae aenicea conceptually, but ia not ~eparecl to make 
auch coaaiem.uta uutil Phase III of the "Trentoa. Area Stacly" ia com­
plate, at which til. we espect to be able to evaluate the •rita of 
specific propoaala ad proceed with thoae judged to be coat-effective. 

e. Page 2-59: New Buaea, reapouaibilitiea: lemc7ve referesace to "NJDOT" 
and add "lU t!ANSI'l" • 

f. Paps 2-72 to 2-73: Uae of State Pool Vehicles for Carpoola 

Papa 2-74 to 2-75: State Leasing of Vau for Employee Bide-Shariq 

Pagea 2-76 to 2-77: Parking Meaaures to Encourage :lideshariug by 
State Workera 

NJ'DOT aupporta theae propoaala conceptually, but ia not prepared to make 
any coaaitmeuta until Phue III of the "Treutou. Area Study" ia complete. 
'!hia study will provicle a factual baaia for aa••••ina the deairability 
of tbeae propoaala. It ia conceivable that State govermaent lac:ka 
atatutory authority to proceed with oae or more of these propoaala, in 
which cue uev legialation would have to be sought. 
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IIJ'DOT Comment 

page I 

g. Papa 2-80 to 2-81: I-295 Interchange at Woodcrest PATCO St&tioiL. 

Thu project ia acbeduled for completiou in the fall of 1981. 
A&lcliti.oaally • delete "(2) for pukiq lot ezp&Daiou• bonse by 
DIPA."; cote {1) ia correct for both coaatruction of rampa aad 
puking lot ezpauiOil. Also, BJDOT ia respouibla foe both the 
interstate portiom of this project ad the pukiq loc illlprove­
.uca. DIPA wUl be res~ible for the operati.os&. of this pukiDg 
lot. BJDO'r is cDiaitted to the completioa. of this project. 

h. Papa 2-88 to 2-89: EclucatioD&l Campaip to Reduce AutoaiGbile 
Eaisaiou • 

BJDO'! supports the cozu:ept of a campaign to raise the awueuasa 
of efficient autamobile driving taclmiques. Eloweftr, ai.Dce this 
project is coa.tl.Dgent Ul'Oil the approval of fuDcia by two states &Dd 
the private aector, aud the definitiou, developai8Dt aad cocn:diuatioa. 
of this bi-.tate effort, NJDO'r requests that this Jn:Oject be reD:)Ved 
fr01a the recoaw.Dded category ad be i.J:Lclucied i.u the re.~enecl cata­
~ =til tbe .OO.e concema are further defi.Ded. 

II. IJ "rRABSI'r (See attachment 2, letter dated 3/3/82, ZUpiiD to Barf) 

Projects OD the State Bigmway System 

a. Page 2-86, Intersection Imp1:ov...u.ts at CO Bot-Spots 

'!be "drafe- DVIPC Plm indicates that 22 intersectiou in Hew Jersey 
were i4CLtifiecl at aceeding atauclards for CO after 1982. Bavever, 
Ollly 21 i.utersectiODS are shown. and not all of theM hzcersectioua 
aceed the stmdard of 9 .o ppa. 

b. Paae 2-90, Interaectioa. Improvements at CO Bot-Spots 

BJDO'r is not responaible for all i.nteraectious listed. Only S of the 
21 intersectious occur on Sta~juriadictional highways; aud only 4 
of the S esceed the atandard of 9.0 ppm. 

State Reapoa!ibility 

Market and So. Warren, !renton 

W.State and N.Warren, !renton 

1982 CO Comceutratioa. 

11.36 ppm 

10.53 ppa 

W.BaDover and N.Warreu, Trenton 9.86 ppm 

W .Front and N. Warren, Trenton 9. 78 ppa 
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Market and So. Broad, !renton 6 .35 pprslt 

NJDO'l: does cot have any projects programmed for impleme:l.tatiou at thesel 
fou~ bot-spots. '!be Department will examine these idea£ified bot-spots 
however, to define prospective solutions and to evaluate the deairabil1 
of the resultant project proposals in the context of oveTall needs and 
funding limitatioua • When evaluated, these projects wil.l be accorded 

*below the standard of 9.0 ppm I 
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J'l)C)T ~uta ••• 
pap 3 

addacl weight (i.e., a ~oject which u naluated to be a aiveu 
p-riority level uaills the uonaal evaluation p-rocedure, would be 
moved up one 1-.el if it addressed a bot-spot probl~. 

Local P-rojects 

Commitments on specific local projects will have to await the 
establiabmaut of sn:iorities by .U.r IO"ermaauta in light of 
fiUDCial coutraiuts 8DCi overall trauaportatiou uecb. We 
have uked D111111ber aove~uts to do 10. aud have urged prompt 
reapoaaes to pe~t completion of thia effort (see attacbmeut 3, 
letters dated 3/26/82 to P'eldmu ad Hatheisua) • If the member 
goyeZJ~Mut reapoaaes ue received IUbseqwmt to '10111' pJ:epu'atiom 
of a fiaal report, the Depart~uta of Euviroameutal Protectiom 
aud TranaportatiOD will address tbia issue aa part of the "overall" 
State Imple~utatiOD Plan. 

I# 

attac:m.uta 
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DEL.AWARE RIVER PORT AUTHORITY 

(-) ·---· <ats) .... :. 

OJI' 

PENNSYLVANIA AND NEW JERSEY 

BRIDGE PL.AZA 
CAMDEN. NEW JERSEY 08101 

April 21, 19 82 

Mr. Jopn COSCia, P.E. 
Exe.cutive DiJ:ectar APR 2 3 1982 Delaware Valley Regional Pl.anrliD;J carmission 
1819 J. F. Kennedy BoulevaJ:d CEI..AWARE 1. ,, -~~·r 

REGIONAL PLANNING 
COMMISSION 

Ehiladelphia, Pennsylvania 19103 

Dear Mr. Coscia: 

'!his letter :is in response to yoJ.r request far an jmplsnent:aticn 
schaiule for our pz:oposm PJ:Oject designatei by yoor agency as: 

- Project No. NJ: 8-2 PMCO L:illdemlold Station Parkinq Expansion -

We understand that this project will be part of the Delaware Valley 
Transportaticm Air Quality Plan to help this region attain federal stamards 
by 1987, as required by the Clean Air Act of 1977. 

The follow.inq infcmaticn ccncerniD;J the status of this PJ:Oject may 
be helpful: 

a -'!his project has been incluied in the capital ptOJtam 
~ by our BoaJ:d of CcmD:issioners em December 16, 1981. 
'lhls progrcmninq includes local share funiing far an tMl'A 
pzoject. 

b - The project is included :in the approved DVRPC Annual Element 
FY-1982 of the Transportation :nnprovenent Pmg:tant far Public 
Trallsport:aticm. 

c - Flmiinq for this project has been requested fnm tMl'A. A 
Grant Aliler'dnent was filed on Septsnber 8, 1981 am is cur­
mntl.y bejnq processed. ED;Jineerin; and laDi acquisition are 
~t upon tMl'A project cq;:proval and funiing. 

d - PerxtiD] approval of federal furxiinq, anticipatei project con­
struction oould begin by the Spring of 1983 ·and be ccmpleted by 
the Fall of that year. 

If this p:roject does nat materialize, Mr. Willard Cooper of DRPA staff 
will cont:i.nue to coc:parate with the DVRPC in regional efforts to obtain Plan 
cbjectives. 

WC/n 

Very ·truly yours, 
/, -; .. . , ' 

t ·, ,. ",..,, 

JAMES R. KELLY 
President 
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May 17, 1982 

Mr. Ron Roggenburk 

REGIONAL PLANNIN 
DIVISION 

Delawar.e Valley Regional Planning 
1819 J. F. Kennedy Boulevard 
Philadelphia, P.A. 19103 · 

Commission 
MAY 2 0 i982 

re: Transportation - Air Quality Plan DVRPC 
Dear Mr. Roggenburk: 

The draft resolution of the Transpor.tation - Air Quality Plan 
dated April 28, 1982 deletes several c.o; hot spots in Trenton 
since it uses different emission factors approved by E.P.A. There 
are now five remaining hot spots in Trenton, intersections where 
the CO concentrates exceed standards in p.p.m. for 1982. None are 
now in violation for 1987. The State of New Jersey has affirmed 
its responsibility for two of these; Market Street - South Warren 
Street and West State Street - North Warren Street, in its April 13, 
1982 letter from NJDOT to DVRPC stating that they will examine them 
to define prospective solutions and the resultant project proposals 
would be accorded added weight on a priority level. 

The City wants to address its commitment to the remaining 
three intersections as follows: 

1. Perry Street - Montgomery Street, and 2. Perry Street - Stockton 
Street. Reconstruction is underway for realigning Perry Street 
from North Warren Street to North Broad Street. This will 
in~rease the traffic flow as there will be an additional lane 
for left turning. (The realigned section is one block from o __ ; 
Montgomery Street and two blocks from Stockton Street) Upon 
completinn of construction - this fall we will ask the police 
division for stricter enforcement of parking prohibitions 
during the peak hours. 

3. W. State Street - N. Willow Street. The traffic signal has been 
retimed manually to reflect present traffic volumes. Restrip~ 
ing the west approach will be studied. Plans are also underway tl 
extend Hanover St. westward from Warren st. to increase traffic 
flow. This project would be adjacent to a new State office 
building. 



OFFICE 'DF THE Camden County 
PL.4S.\"f.\"G BOARD ASD 
DEP.4R T.\IEST OF PL4S.\"l.\'G 

County Adminisrnztion Bzzildi11g 
600 Marker Street, Camden, New Jersey 08102 

l'l.:rJ:zr:; D:rtr::or 
Jo':~b 7 P:.::::r.:c. ?P. AlCP 

(609) 757-8620 AL pLANN\NG 
A-cril 2:Rta!DN \O.._. 
' 0\V\S '~ 

• 

1·~ • .t-.:.tred. E:. lia.rf 
~cti:g Di~. o:' ~r&ns;. ?lanning 
~JD~: an~ Resea:ch 
:035 ?ar~•'Y ~v~nue 
::.c. 3o% ~OJ. 
':-re!lt::)u, 1: • .;. 08625 

~PR 2 3 i982 

oYRPC 

In r~ga.r:. -:o yoc 1-~tte~ o-: March 26, 1982 -:o M:-. Feldman 
:ouce:ning Trans~orta~io~ - ~r Quality Planning, please let me 
i:.pdate yo-J. on Camden Co~ty' s commitment to the State !mplementaticm 
?la:. Seve~l of the ~terseetions are pro~ed on the FY83-87 
~!t ~~o~ta.tion ~o~ vhich appear ~ the Delaware Valley 
~ra~sportatio~ - Air ~~i~y ?lan. These projec~s are listed on the 
atta.c!::.ed. ?&ge. 

:n additio~ to ~e intersection ~provements, Camden County has 
p..-ogr-..m:::~.e~ ru:ds tor a. Va.:~. ?ool Loan, project. 1-breover ve a.re 
:;la:m:.ng a eo-=ty ~eye~ Mie S"aa.ring progra:., a.::.d 3 pa.~k and ride 
locat:.ons have been ii.e:lt!.riei. These are the ·efforts our county is 
taking to help !:lpro-ce a.i: quality in our region. 

?lease r~~e~ a.ny ~~estio~s to Mr. Harold Sill ot my sta-t! a~ 
757-868c. 

::P :'=-~~I r .. · 
::: ~~s~:;h J. ?.~be~3, :~., =~~~hol~er-Dire:~c~ 

na~.-=~ ?.. 3::-:~~, ~;.::.!.=e t :Teeholder 
-:-- .. ---· "':'&, .: ........ -~ --- -__ ._._...., ":"' ..... ·---:..: ..... -- ---v----
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TI? Ret'. 
No. 

2l.7l 

2~57 

20~8 

.A:R QUALITY nrrERSEC'riO:\ ON T!? 

72 Intersec~ions 
Countyv!. ;: 

City ot Camd.en 
l2 !ntersec~ion Group II 
MOOOs-095 

l2 Intersections 
Countywide 
MOOOs-027 
(3l.0-3ll.) 

include: Haddon & Collinge AvP.. 
Haddon Ave & Brov:U:cg Rd. 
Broadway and Mercer St. 

Fede~ and B~oadw.y 

Kings HwY & Haddon 
Kings Rigaway t Potter 
Grove 

l) B:oadw~Y and Yarket S~reets in Camden Cit7 had vor~-c~mpl.eted prior to AQ-Plan. 
Engineering by Ruette:- Associates, Camden, r..J. 

2) Haddon Ave. & Cu.thb~ Bl.vd. in Collingsvooc!. Borough has been completed prior 
to AQ-Pl.an. 
Engineering by ?a:~ns Brinkerhoff. 



(New Jersey Transit Corporation letter 
of commitment was not received in 
time for publication. Please staple 
here when it is transmitted.) 
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TABLE 

SUMMARY TABLE OF REACTIVE VOC EMISSIONS* 

I 
I 
I 

FOR THE FIVE COUNTY SOUTHEASTERN PENNSYLVANIA REGION 

I 
STORAGE, TRANSPORTATION AND I MARKETING OF voc 

• Oil and Gas, Production & Processing 
Gasoline and Crude Oil Storage! 
Synthetic Organic Chemical Storage I 

I 
I 

& Transfer 
Ship and Barge Transfer of VOC 
Barge and TankerBallasting 
Bulk Gasoline Terminals 
Gasoline Bulk Plants3 
Service Station Loading (Stage I) 
Service Station Unloading (Stage II) 

INDUSTRIAL PROCESSES 

I 
I 
I 

Petroleum Refineries 
Organic Chemical Manufacture 
Inorganic Chemical Manufacture 
Pharmaceutical Manufacture 
Plastic Products Manufacture 
Rubber Tire Manufacture 
Textile Polymers & Resin Manufacture 
Synthetic Fiber Manufacture 
Iron and Steel Manufacture 
Others 

!iNDUSTRIAL SURFACE COATING 

Large Appliances 

I 
Magnet Wire 
Automobiles 
Cans 

I 
Metal Coils 
Paper 
Fabric 
Miscellaneous Metal Products 

I Plastic Parts Painting 
Large Ships 
Large Aircraft I Others 

_J 

Base Year 
1980 

Point 

13,159 

5,822 
6,247 

210 
577 

45,864 
4,709 
5,004 

248 
51 

2,721 

5,537 
7,258 

937 

249 
6,682 
1,619 

41,487 
768 

2,508 
2,049 

387 
45 

1,396 

Area 

: 10,218 
' 12,694 --
~ ---------

I ' 

~~*Kilograms per day (kg/day) for a typical aummer weekday 

I 
I 

Baseline 
Projection 

1987 
Point 

-~-----

8,863 

5,822 
6,247 

Area 

210 L-- _ _ __ 577 ,-----
. 305 

. 9,134 
I ... --

29,469 
2,582 
5,004 

248 
51 

952 

2,248 
6,009 

,- -~56--

90 
' 1,834 

1,415 
18,803 

325 
2,023 
2,049 

194 
45 

1,396 



NIDN-INDUSTRIAL SURFACE COATING 

Architectural Coatings 
Auto Refinishing 
Others 

OTHER SOLVENT USE 

Degreasing 
Dry Cleaning 
Graphic Arts 
Cutback Asphalt 
Consumer/Commercial 
Adhesives 
Other 

Solvent Use 

OTHER MISCELLANEOUS SOURCES 

Fuel Combustion 
Solid Waste Disposal 
Forest, Agricultural, and Other 

Open Burning 
Stationary Internal Combustion Engines 

MOBILE SOURCES 

Highway Vehicles 
Off-highway Vehicles 
Rail 
Aircraft 
Vessels 

Base Year 
1980 

Point 

125 
218 

1,482 
145 I 

18,435 

26 
483 

-------- ------ __ J 

2,857 I 

776 I 

Area 

20,969 
12,172 

13,676 
6,849 
3,646 
2,802 

28,722 

1,706 

176,194 
12~849-

6,254 
5,396 
1,943 

\-
I 

I 
I 
I 

Baseline 
Projection 

1987 
Point 

125 
218 

1,087 
145 

11,466 

26 
483 

II 

I 
I 

Area 

I 
20,918 
12,537 I 
10,232 

6,863 
3,637 
2,656 

28,649 

I 
I 

~--------= - I 2,853 
776 

1' 713 
I 

-~~~--:--1 
; ____ Lo-8,29.5 ___ _ 

. -- f-1~:1~f- I 
4,784 

POINT SOURCE GROWTH 
Banked Emissions 

1, 792 I 
640 

----------------------:--
410 410 

TOTAL ··=--=-=--ar.-..s:o~,_4.,...,_9"""r::_-_-_-_3_1_6_,090 I, __ JI~~1 ___ [-i9o~5~[--~. -~ 

GRAND TOTAL 496,581 305,523 

1 Includes all storage facilities except those at service stations and 
bulk plants. 

2Emissions from loading tank trucks and rail cars. 
3Emissions from storage and transfer operations. 
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TABLE 
I 
I 
I 

SUMMARY TABLE FOR OXIDES OF NITROGEN EMISSIONS* 
FOR THE FIVE COUNTY SOUTHEASTERN PENNSYLVANIA REGION 

I 
EXTERNAL FUEL COMBUSTION I Utility Boilers 

Industrial Boilers 
Commercial, Institutional, Residential 

~TATIONARY INTERNAL COMBUSTION 

Reciprocating Engines 
1 Gas Turbines 

~NDUSTRIAL PROCESSES 

~~. Chemical Manufacturing 
• . Other 

Base Year 
1980 

Point 

55,689 
3,586 
1,698 

716 
10,372 

Area 

Baseline 
Projection 

1987 
Point 

55,689 
3,586 
1,698 

716 
10,372 

Area 

Iron and Steel 
Mineral Products ------------------

1·. Cement 
Glass 
Other · I Petroleum Refining 

Other 
.... -- - ~ ' . -- -----

INCINERATION AND OPEN BURNING 

liOBILE SOURCES 

Highway Vehicles 
lj Off-highway Vehicles 
.. Rail 

Aircraft 
Vessels n ~HILADELPHIA COUNTY POINT SOURCES 

833 
6,035 

·-·--·- 24,931 
6,760 

60,610 

TOTAL : 1 71 , 230 

469 

191 ,86~ ' 
11,248 
23,551 
3,700 
4,212 

833 
6,-035 

24,931 
6,507 

--- -----· -------=4 .. _.6._..8'----

- -· 
l-144:406 i 

11,931 
24,702 
4,033 
4,276 

_. --- ----· -----.:..---- -

60,610 

T 1~615-~---
235,044 172,845 189,816 

I GRAND TOTAL 406,274 362,661 
-~--'---

II *Kilograms per day (kg/day) for a typical summer weekday 

I 
I 
I 



PHILADELPHIA AIR MANAGEMENT SERVICES 
SUMMARY OF VOLATILE ORGANIC COMPOUND EMISSIONS 

FROM POINT SOURCES - KILOGRAMS/DAY 

Source Type 

STORAGE, TRANSPORTATION & MARKETING 
OF VOC 

Oil and Gas Production & Processing 
Gasoline and Crude Oil Storage 
Bulk Gasoline Terminals 
Ship & Barge Transfer of VOC 
Marine Vessel Ballasting 

INDUSTRIAL PROCESSES 

Petroleum Refining 
Organic Chemical Manufacture 
Paint Manufacture 
Vegetable Oil Processing 
Pharmaceutical Manufacture 
Plastic Products Manufacture 
Rubber Products Manufacture 
Textile Polymer Manufacture 
Other 

INDUSTRIAL SURFACE COATING 

Large Appliances 
Magnet Wire 
Automobiles 
Cans 
Metal Coils 
Paper 
Fabric 
Metal Furniture 
Wood Furniture 
Flat Wood Products 
Other Metal Products 
Other 

NON-INDUSTRIAL SURFACE COATING 

Auto Refinishing 
Others 

OTHER SOLVENT USE 

Degreasing 
Dry cleaning 
Graphic Arts 
Adhesives 
Other 

Emissions 
1980 1987 

0 
4,893 

210 
1,818 

244 

12,010 
3,947 

449 
0 
0 
0 

36 
0 

1,621 

29 
0 

249 
3,106 

36 
899 

0 
356 

52 
125 

1,311 
712 

125 
218 

1,431 
145 
525 

26 
483 

0 
2,590 

210 
1,818 

244 

5, 710 
1,820 

449 
0 
0 
0 

36 
0 

1,320 

29 
0 

90 
1,300 

36 
310 

0 
356 

52 
125 

1,300 
712 

125 
218 

1,040 . 
145 
330 

26 
483 
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Source Type 

OTHER MISCELLANEOUS SOURCES 

Fuel Combustion 
Solid Waste Disposal 

-----~-----....,.......,~ ~--~..........-~ - ~--

TOTAL 

Emissions 
1980 1987 

1,884 
727 

37,667 

1,880 
727 

23,481 

--····------~~--- --............--...----- ------ ------~----~- ------ - ------------- .. ------~---



1980 EMISSION INVENTORY FOR VOLATILE ORGANIC COMPOUNDS FOR 
THE FIVE COUNTY SOUTHEASTERN PENNSYLVANIA REGION 

(kg/day, typical summer weekday) 

TOTAL BUCKS CHESTER DELAWARE MONTGOMERY 

Solvent Users 

Degreasing 

Dry cleaning 

Architectural coatings 

Auto body refinishing 

Graphic arts 

Commercial/consumer 
solvent use 

Cutback asphalt 

Solid Waste Disposal 

Structural fires 

Wildfires 

13,676 

6,849 

20,969 

12,172 

3,646 

28,722 

2,802 

1,695 

11 

1,781 

890 

2,731 

2,023 

475 

3~740 

526 

221 

4 

1' 178 

589 

1,806 

1,156 

313 

2,475 

535 

147 

7 

2,065 

1,043 

3,168 

1,978 

552 

4.339 

390 

256 

0 

--~------------

Gasoline Marketing 22,912 4,390 3,224 3,864 

Highway Mobile Sources ______ 176.!_194 --~_932_ ___ 19,_Q~---~6,595 

Non-highway Mobile Sources 

Aircraft 

Railroad-locomotives 

Vessels 

Small utility engines 

Agriculture 

Construction equipment 

Banked Emissions 

POINT SOURCES 

TOTALS 

5,396 

6,254 

1,943 

11,056 

1,132 

661 

410 

180,081 

496,581 

546 

815 

244 

1,360 

326 

142 

410 

47,167 

94,730 

154 

539 

31 

960 

544 

54 

0 

5 

944 

617 

1,684 

27 

78 

0 

.15,805 67,588 

48,522 115,193 

2,385 

1,193 

3,655 

2,532 

636 

5,007 

689 

293 

0 

6,540 

42,130 

1,483 

1,091 

74 

1,942 

235 

228 

0 

11,.854 

81,967 

I 
I 

PHILADELPHrt 

6,267 I 
3,134 

I 9,609 

4,483 

I 1,670 

13,161 I 662 

I 
778 

0 I 
4,894 I 

61,525 --)--

3,208 I 
2,865 

977 I, 
5,110 

.I 0 

159 

·' 
0 

37,667 ! 

156,169 II 
I· 
I 
I 



I 1987 EMISSION INVENTORY FOR VOLATILE ORGANIC COMPOUNDS FOR 
THE FIVE COUNTY SOUTHEASTERN PENNSYLVANIA REGION 

I 
(kg/day, typical swmner weekday) 

SOURCE TOTALS BUCKS CHESTER DELAWARE MONTGOMERY PHILADELPHIA 

I Solvent Users 

Degreasing 10,232 1,431 

I Dry cleaning 6,863 954 

Architectural coatings 20,918 2,926 

I Auto body refinishing 12,S31 2,084 

Graphic arts 3,637 509 

I Commercial/consumer 
solvent use 28,649 4,008 

Cutback asphalt 2,656 504 

i 
Solid Waste Disposal 

I Structural fires 1,701 237 

Wildfires 12 4 

~asoline Marketing 
-----·----- -~-- ------

llaighway Mobile Sources 

~on-highway Mobile Sources 

Aircraft 

~ Railroad-locomotives 

.. Vessels 

9,439 

68,295 

4,784 

6,275 

1,792 

1,606 

10.,581 

595 

872 

231 

902 1,510 

602 1,006 

1,846 3,086 

1,191 2,037 

321 536 

2,528 4,227 

493 368 

149 249 

7 0 

--~---

1,126 1,424 

7 ,.054 9,833 

167 5 

550 920 

31 566 

.,,, Small Utility Engines 

~ Agriculture 

,- ~----- - -, 
11,028~ ~--~----------------~----~ 

1: ~ - - ~ 

1,535 969 1,616 \ 
\ 

Construction equipment 

~anked Emissions 
POINT SOURCES 

loTALS 

I 
I 
I 
I 

:: 1,037 300 
'I 

I 727 156 

410 
114,531 22,903 

305,523 51,846 
-----~--

500 20 

59 86 

0 0 
10,736 49,779 

29,231 77,268 

1,801 4,588 

1,243 3,058 

3,681 9,379 

2,608 4,617 

640 1,631 

5,041 12,845 

654 637 

308 758 

1 0 

2,412 2,871 

16,.459 24,368 

948 3,069 

1,137 2,796 

74 890 

1,987 4,921 
r 

217 0 

251 175 

0 Q 

7,632 23,481 

47,094 100,084 
----~ 



BUCKS 

Source Firm/Pl. Code 

Minnesota Mining & Mfg. Co. 41-0417775/01 
Philadelphia Electric Co. 23-0970240/12 
Brown Co. 23-0945133/01 
Litho-Strip Co. 36-0730380/01 
U. s. Steel Corp. 25-0996816/13 
American Can Co. 13-0430480/01 
Dyna Cure Pre Coated Steel, Inc. 23-1643359/01 
Rohm & Haas Delaware Valley, Inc. 23-1028370/03 
Prior Coated Metals Co. 25-1029939/02 
Robertson American Corp. 23-1025070/01 
Fasson-Div. of Avery Prod. Corp. 95-1492269/01 
Cleveland Steel Container Corp. 34-0934564/01 
Meenan Oil Co., Inc. 13-5581656/01 
Paramount Packaging Corp. 23-0941360/01 
Superpac Inc. 23-1617849/01 
National Can Corp. 36-2241181/04 

TOTAL 

1978 
SIC Code Total 

2641 
4911 
2641 
3479 
3312 
3411 
3479 
2821 
3479 
3253 
2641 
3411 
5171 
2751 
2751 
3411 

Hydrocarbon 
TPY 

10,233 
97 

345 
439 

6,464 
756 

94 
347 
30 

107 
984 
178 
27 

587 
199 
806 

21,693 

I 
I 

1980 1 
Estimated 

Total 
Hydrocarbon I 

TPY 

12,000 I 97 
345 
439 

I 6,464 
567 

94 
347 I 30 
107 
984 I 178 

0 
587 

I 199 
806 

23,244 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Source 

Lukens Steel Co. 
The Budd Co. 
SCM Corp. 
Milprint, Inc. 
NVF Co. 
Philadelphia Electric Co. 
Sun Oil Co. of Pa. 
Wyeth Laboratories, Inc. 
Luria Brothers & Co., Inc. 
Continental Flexible Packaging 
ICI Americas, Inc. 
Diversified Printing Corp. 
Atlantic Richfield Co. 
Mobil Oil Co. 
Sun Pipe Line Co. 

CHESTER 

Firm/Pl. Code SIC Code 

23-0824870/01 3312 
23-0443060/05 2821 
15-0451820/03 2641 
39-0474940/01 2751 
51-0035270/02 3079 
23-0970240/04 4911 
23-1743283/04 5171 
23-1405012/03 2834 
13-2523465/01 5093 
13-0597410/06 2754 
51-0112320/03 3079 
13-2637726/01 2754 
23-037161/-03 5171 
75-0409450/01 2911 
23-1139820/01 2911 

TOTAL 

1980 
1978 Estimated 
Total Total 

Hydrocarbon Hydrocarbon 
TPY TPY 

8 8 
20 20 

2,801 2,801 
1,366 1,366 
1,716 86 

98 98 
23 23 
40 40 
58 58 

763 763 
163 163 
484 484 

16 16 
10 10 
14 14 

7,580 5,950 



Source 

Sun Ship Building & Dry Dock Co. 
Scott Paper Co. 
Del. Co. Regional Water Auth. 
Boeing Vertol Co. 
Gulf Oil Co. - USA 
Del. Co. Disposal Department 
Philadelphia Electric Co. 
Sun Oil Co. of Pa. 
Congoleum Corp. 
Allied Chemical Corp. 
Sohio Pipe Line Co. (BP Oil) 
Sun Oil Tank Farm No. 2 
Sun Oil Co. of Pa. 
Laurel Pipe Line Co. 
Arco Pipeline Co. 
Gulf Oil Co. - USA 
BP Oil Inc. 
Witco Chemical Corp. 
Julian B. Slevin 

DELAWARE 

Firm/Pl. Code 

23-11.369.30/01 
23-1065080/01 
2.3-7182698/01 
91-0425694/01 
25-0527925/0.3 
2.3-600.3046/01 
2.3-0970240/01 
2.3-174.328.3/12 
22-1852666/01 
1.3-4918545/05 
.34-0540.328/01 
2.3-174328.3/17 
2.3-174.328.3/10 
2.3-154296.3/01 
48-05457.37/01 
25-0527925/10 
95-2295416/0.3 
1.3-1870000/02 
2.3-1094770/01 

TOTAL 

SIC Code 

.37.31 
2621 
4952 
.3721 
2911 
495.3 
4911 
2911 
.3996 
2819 
2911 
2911 
2911 
2911 
4613 
2911 
2911 
2818 
2754 

1978 
Total 

Hydrocarbon 
TPY 

282 
15 
19 
20 

2.31 
149 
224 

12,55.3 
.3,441 

74 
146 
269 
108 
294 
728 

1,024 
10' 1.30 
1,908 

182 

25,824 

I 
I 

1980 
Estimated I 

Total 
Hydrocarbon 

TPY I 
282 

15 
19 
20 

2.31 
0 

224 
12,55.3 

I 
I 

.3,441 I 
74 

146 
269 I 108 
294 
728 

1,024 
10' 1.30 
1,908 

182 

25,675 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Source 

Philadelphia Textile Finishers Inc. 
Dana Corp. 
Sun Mark Industries of Pa. 
Nicolet, Inc. 
Greene, Tweed &: Co. 
Doehler-Jarvis Castings Div. 
Knoll International Inc. 
The Firestone Tire &: Rubber Co. 
Container Corp. of America 
Merck Sharp &: Dohme 
Pullman Inc. 
Keystone Coke Co. 
Container Corp. of America 
The B. F. Goodrich Tire&: 

Rubber Co. 
Penco Products, Inc. 
Lee Tire&: Rubber Co. 
Synthane-Taylor Corp. 
Synthane-Taylor Corp. 
Superior Tube Co. 

MONTGOMERY 

Firm/Pl. Code SIC Code 

23-1426381/01 2295 
34-4361040/03 3714 
23-1743283/14 5171 
22-1620997/01 3292 
23-1287953/01 3079 
13-5267260/01 3361 
36-2645676/01 2521 
34-0220440/01 3011 
36-2659288/02 2651 
22-1109110/01 2834 
36-2418331/02 3715 
63-0743064/01 3312 
36-2659288/01 2754 
34-0252680/01 3011 

23-1607019/01 2542 
23-1653594/01 3011 
23-1392824/01 3079 
23-1392824/03 3079 
23-1138550/01 3841 

TOTAL 

1980 
1978 Estimated 
Total Total 

Hydrocarbon Hydrocarbon 
TPY TPY 

208 208 
21 21 
70 70 
69 69 

141 141 
68 68 

218 218 
3,059 2,461 

72 72 
388 125 
114 50 
529 132 
514 514 

1,083 1,083 

299 299 
1,277 0 

8 8 
7 7 

84 84 

8,229 5,630 



Source 

Philadelphia Electric Co. 
Robertson Amercian Corp. 
Rohm & Haas Delaware Valley, Inc. 
Brown Co. 
Minnesota Mining & Mfg. Co. 
A. E. Staley Mfg. Co. 
United States Steel Corp. 

BUCKS 

Firm/Pl. Code 

23-0970240/12 
12-1025070/01 
23-1028370/03 
23-0945133/01 
41-0417775/01 
37-0529320/01 
25-0996816/13 

TOTAL 

1980 
Estimated 

NOx 
TPY 

1,195 
1,618 

215 
76 
75 

343 
3,692 

7,214 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
~ 
[ 

~ 

E 
I 
I 
I 
I 
E 
~ 

Source 

Alan I. W. Frank Corp. 
Brandywine Paper Corp. 
Embreeville State Hospital 
Grocery Store Products Co. 
Pennhurst State School & Hosp. 
West Chester State College 
The Davey Co. 
Sonoco Products Co. 
Wyeth Laboratories, Inc. 
Lincoln University 
Wyeth Laboratories, Inc. 
The Budd Co. 
Philadelphia Electric Co. 
Warner Co. 
Lukens Steel Co. 
Foote Mineral Co. 
Oxford Royal Mushroom Prod., Inc. 
Phoenix Steel Corp. 

CHESTER 

Firm/Pl. Code 

25-11194 77 I o 1 
23-1577754/01 
23-6003113/07 
23-1737256/02 
23-6003113/02 
69-023000/26 
23-0510970/01 
23-0534560/02 
23-1405012/02 
23-1352655/01 
23-1405012/03 
23-0443060/05 
23-0970240/04 
23-1194820/01 
23-0824870/01 
23-05895710/01 
23-1281118/01 
13-5520077/01 

TOTAL 

1980 
Estimated 

NOx 
TPY 

120 
38 
25 
21 
60 
55 
39 

166 
93 
23 
36 
18 

7' 110 
810 
306 

24 
15 

151 

9,110 



Source 

Westinghouse Electric Corp. 
Sun Oil Co. of Pa. 
Cheyney State College 
Haverford State Hospital 
Delaware Co. Reg. Water Authority 
Crozer-Chester Medical Center 
Witco Chemical Corp. 
Philadelphia Electric Co. 
Scott Paper Co. 
Congoleum Corp. 
Philadelphia Electric Co. 
Villanova University 
P. Q. Corp. 
Boeing Vertol Co. 
B. P. Oil, Inc. 

DELAWARE 

Firm/Pl. Code 

25-0877540/04 
23-1743283/12 
23-6003115/03 
23-6003113/09 
23-7182698/01 
23-1637191/01 
13-1870000/02 
23-0970240/01 
23-1065080/01 
22-1852666/01 
23-0970240/02 
23-1352688/01 
23-0972750/01 
91-0425694/01 
95-2295416/03 

TOTAL 

1980 
Estimated 

NOx 
TPY 

207 
7,568 

20 
50 
77 
36 
69 

12,702 
861 
101 

1,399 
38 
90 

137 
2,463 

25,818 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
D 

~ 

E 
I 
~ 

E 
[ 

I 
I 
I 
I 
I 
E 

Source 

Firestone Tire&:: Rubber Co. 
B. F. Goodrich Tire &:: Rubber Co. 
Dana Corp. 
Continental Fibre Co. 
S.P.S. Technologies, Inc. 
Keystone Coke Co. 
Simpson Paper Co. 
Certain-Teed Products Corp. 
Cabot Berylco Industries 
Pottstown Memorial Medical Ctr. 
Superior Tube Co. 
Rohm &:: Haas Delaware Valley Inc. 
Synthane-Taylor Corp. 
Synthane-Taylor Corp. 
Graterford Penitentiary 
Norristown State Hospital 
Bryn Mawr Hospital 
Merck Sharp &:: Dohme 
Stanley G. Flagg &:: Co. 
Doehler-Jarvis Castings Div. 
Diamond Glass Co. 
Nicolet, Inc. 

MONTGOMERY 

Firm/Pl. Code 

34-0220440/01 
34-0252680/01 
34-4361040/03 
23-1981752/01 
23-6298218/01 
63-0743064/01 
91-0470860/02 
23-1309067/03 
23-1700349/01 
23-1668921/01 
23-1138550/01 
23-1028370/01 
23-1392824/01 
23-1392824/03 
23-1733023/01 
23-1733023/02 
23-1352160/01 
22-1109110/01 
23-0585350/01 
13-5267260/01 
23-0523450/01 
22-1620997/01 

TOTAL 

1980 
Estimated 

NOx 
TPY 

200 
81 
33 
54 
32 
26 

199 
48 
46 
26 
23 
32 
86 
24 
66 

100 
39 

163 
87 

633 
335 
32 

2,365 



TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Minnesota Mining &: Mfg. Co. 

SIC Code: 2641 

Location: Bristol Township, Bucks County 

1978 VOC Emissions 
Principal Operations (Ki/day)• 

1-E Coater &: Oven No.4 1,297 

2-E Coater &: Oven No. ·5 5,514 

3-E Coater &: Oven No.6 2,816 

4-E Treater&: Oven No.7 1,356 

5-E Treater &: Oven No. 8 171 

1-W Coater &: Oven No.9 1,890 

2-W Coater &: Oven No. 10 4,265 

3-W Coater &: Oven No. 11 3,433 

4-W Treater&: Oven No. 12 531 

#2 Rubber Mill So. Rm. 22 

# 1 Rubber Mill N. Rm. 7 

Mogul Mixer, Rm-5 5 

Mogul Mixer, Rm-8 11 

Mogul Mixer, Rm-11 6 

5W Coater &: Oven No. 26 3,339 

Banbury Pelletizer System 1 

Blender (1400), Rm-9 68 

Estimated 
1980 VOC Emissions 

U@day) 

1,521 

6,466 

3,302 

1,590 

200 

2,216 

5,001 

4,026 

623 

26 

8 

6 

13 

7 

3,916 

1 

80 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I Churn (1600), Rm-9 131 154 

I Blender, Room #2 [126] 40 47 

Blender, Room #2 [127] 40 47 

I Blender, Room #3 58 68 

I 
Blender, Room #4 [129] 59 69 

Blender, Room #4 [130] 59 69 

E Churns, Room # 3 ( 4) 62 73 

Churns, Room #13 (9) 58 68 

I Churns, Room # 14 (9) 87 102 

I 
Churns, Room # 15 (4) 19 22 

Kettle, Room # 1 [135] 17 20 

& Kettle, Room # 1 [136] 14 16 

Mogul Mixer, Rm-6 15 18 

I Blender, Rm-6 7 8 

I 
Kady Mill, Rm-7 2 2 

Blender, Rm-7 63 74 

~ Churn, Rm-7 (1200) 52 61 

Churn (500), Rm-7 19 22 

~ Mogul (500), Rm-10 15 18 

I 
Blender (650), Rm-10 43 50 

Mogul (400), Rm-12 15 18 

I Total 25,607 30,028 

I *Typical Summer Day for 1978 

I 
I 
~ 



TABLE 

Princ_i~ Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Philadelphia Electric -Co. 

SIC Code: 4911 

Location: Bristol Township, Bucks County 

1978 VOC Emissions 
Principal Operations U@cJay)• 

Croyden - Turbine # 11 21 

Croyden - Turbine # 12 22 

Croyden - Turbine # 21 11 

Croyden- Turbine #22 11 

Croyden - Turbine # 31 18 

Croyden- Turbine #32 24 

Croyden - Turbine # 41 22 

Croyden- Turbine #42 0 

Total 129 

*Typical Summer Day for 1978 

Estimated 
1980 VOC Emissions 

U@day) 

21 

22 

11 

11 

18 

24 

22 

0 

129 

li 
II 
II 
II 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Brown Co. 

SIC Code: 2641 

Location: Bristol Township, Bucks County 

1978 VOC Emissions 
Principal Operations (Ki/day)• 

Silicone Coating 455 

Paper Parchmentizing # 1 95 

Paper Parchmentizing # 2 98 

Paper Parchmentizing # 3 51 

Paper Parchmentizing #4 135 

Paper Parchmentizing #5 114 

Total 948 

*Typical Summer Day for 1978 

Estimated 
1980 VOC Emissions 

U@day) 

455 

95 

98 

51 

135 

114 

948 



TABLE 

Pr~ Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Pive County Soutbeastem Pennsylvania Region 

Litho-Strip Co. 

SIC Code: 3479 

Location: Falls Township, Bucks County 

Principal Operations 

Coil Coating, Primer 

Coil Coater, Finishing ·.' 
Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)* 

949 

316 

1,265 

Estimated 
1980 VOC Emissions 

(Kg/day) 

949 

316 

1,265 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal EmittiDg Operations at Point Sourees 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

United States Steel Corp. 

SIC Code: 3312 

Location: Falls Township, Bucks County 

1978 VOC Emissions 
Principal Operations (Kg/day)• 

Coke Battery No. 1, Charging 763 

Coke Battery No.1, Coking 2,084 

Coke Battery No.1, Pushing 61 

Coke Battery No.2, Charging 763 

Coke Battery No.2, Coking 457 

Coke Battery No.2, Pushing 61 

Sinter Machine No. 1, Windbox 536 

Sinter Machine No.2, Windbox 565 

Open Hearth No. 1 59 

80 In. H.S. Re. Ht. X 4 1 21 

Bloom Mill Re. Fe. 2 Fee 3 

Galvanizing Line, Furnace 2 

Rod Mill Reheat Furnace 3 

Skelp Reheat Furnace 3 

Light Oil Storage Tank 4 

Power House Boiler No.3 2 

Power House Boiler No. 4 2 

Estimated 
1980 VOC Emissions 

(Kg/day) 

763 1J'i ( I 

2,084 L 
61 

( "I 7 ( J "! ~' 

763 ) 

457 lb5:,; 
61 ~ , . .,., 

1 

536 
7 
,;,.. 

565 r-.._ 
__) 

59 
1l 

21 
lf._S 

3 010 
2 .:; )'-i 

\., ; 

3 

3 

4 

2 -
' 

2 w,) 



Power House Boiler No. 5 

Power House Boiler No. 6 

Total 

*Typical Summer Day for 1978 

2 2 

2 2 

5,393 5,393 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

I 
I 
I 
I 
I 
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TABLE 

Pr~ Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Pive County Southeastern Pennsylvania Region 

American Can Co. 

SIC Code: 3411 

Location: Falls Township, Bucks County 

1978 VOC Emissions 
Principal Operations (Kg/day)• 

Litho Press & Oven #11 13 

Litho Press & Oven #12 14 

Litho Press & Oven #13 42 

Litho Press & Oven #14 42 

Litho Press & Oven # 15 43 

Coater & Oven # 16 191 

Coater & Oven # 17 16 

Coater & Oven #18 208 

Coater & Oven #19 172 

Coater & Oven #20 208 

Coater & Oven #21 32 

Can Line Spray & Oven # 10 36 

Can Line Spray & Oven # 11 32 

Can Line Spray & Oven # 12 37 

Gang Press- Liners-#61 57 

Gang Press- Liners-#62 61 

Gang Press- Liners-#63 97 

Estimated 
1980 VOC Emissions 

(Kg/day) 

10 

11 

32 

32 

32 

143 

12 

156 

129 

156 

24 

27 

24 

28 

43 

46 

73 



I 
Gang Press- Liners-#64 74 56 I 
Double Die Liners # 20 1 37 28 

Double Die Liners #202 46 35 I 
Double Die Liners #203 29 22 

I Double Die Liners # 204 37 28 

Double Die Liners #205 42 32 I 
Double Die Liners #206 37 28 

Single Die Liner # 211 11 8 I 
Double Die Liners # 216 47 35 

I Double Die Liners # 217 39 29 

Double Die Liners # 218 30 23 I 
Double Die Liners # 219 44 33 

Double Die Liners #220 31 23 I 
Double Die Liners #228 0 0 

I Double Die Liners #207 34 26 

Double Die Liners # 208 75 56 I 
Total 1,914 1,440 I 

I 
*Typical Summer Day for 1978 

I 
I 
I 
I 
I 
I 
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I 
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TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Dyna Cure Pre-Coated Steel, Inc. 

SIC Code: 3479 

Location: Bensalem Township, Bucks County 

Principal Operations 

30 In. Coil Coater 

6 Inc. Coil Coater 

Total 

•Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

235 

5 

240 

Estimated 
1980 VOC Emissions 

(Kg/day) 

235 

5 

240 



TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Pive County Southeastem Pennsylvania Region 

Rohm &: Haas Delaware Valley, Inc. 

SIC Code: 2821 

Location: Bristol Borough, Bucks County 

Principal Operations 

12, Poly Gran. Transfer 

Jl Spec. Color Extruder 

J3 S. Color Extruder QNC 

Kl MMA Still No. 1 

K2 MMA Still NO. 2 

K3 MMA Still No.3 

K4 MMA Still No.4 

K5 MMA Still No. 5 

K6 MMA Still No. 6 

L7 Silo Storage System 

L9 Storage Silo 

Ml Petro Add, 3-Poly Kettle 

M2 Petro Add, (2) Poly Kettle 

M8, Petro Add, 5 Kettles 

Ml2, Petro Add, 2 Blend T 

01, Polmyer Kettle-4 

06, Polymer Kettle 

19'18 VOC Emissions 
(Ki/day)* 

2 

4 

4 

18 

13 

25 

13 

7 

1 

36 

36 

70 

8 

11 

0 

2 

0 

I 
I 
I 
I 
I 
I 

Estimated I 
1980 VOC Emissions 

(Kg/day) I 
2 

4 I 
4 

I 18 

13 I 
25 

13 I 
7 

I 1 

36 I 
36 

70 I 
8 

I 11 

0 I 
2 

0 I 
I 



I 
I 07, Dilution Kettle 2 2 

I 03, Drumming Station 13 13 

04, Drumming Station 74 74 

E P3 Transester, Reactor 8 8\ 

I 
P2 Transester, Filter 3 3 

P 1 Transester, Still 4 4 

I Ql(2) Polymerization Kit 15 15 

Q2 Emulsion Mix Tanks - 2 8 8 

I Rl, Insecticide Reactor 1 1 

I 
R2, Conversion Kettles - 2 2 2 

R4, Insecticide Reactor 7 7 

E R5, Insecticide Still 5 5 

S3, Fungicide, Still 27 - 27 

I R6, Drying Tanks - 2 7 7 

~ 
Sl, Fungicide, Reactor 7 7 

S2, Fungidice, Reactor 8 8 

t Tl, Cast Sheet, 50 Ovens 94 94 

T2, Cast Sheet, 8 Pots 3 3 

t Vl, Fermentation Kettles -4 12 12 

I 
W3(3) Polymerization Kettle 1 1 

W5 Emulsion Mix Tanks - 2 1 1 

I Xl Acrylic Extruders- 4 11 11 

AA4 (5) Bulk Poly Mix Tank 8 8 

I AAl (4) Bulk Poly Fill TA 4 4 

AA2 Bulk Poly Ovens - 11 32 32 e BBl (3) Organ. Acid Still 16 16 

I CCI Pwdr. Vinyl Mod, Dryer 82 82 

FF 1 Mix Room Exhaust 14 14 

~ 



FF2 Former Exhaust 

FF3 4 Tanks, Exhaust 

FF7 Former Vacuum System 

FF9 Additive Tanks - 4 

FF12, Former Die Exhaust 

C, Comb. Engr. No.7 

C, Comb. Engr. No. 8 

Total 

*Typical Summer Day for 1978 

15 

15 

12 

1 

0 

3 

1 

766 

II 
15 I 
15 I 
12 

1 I 
0 

I 3 

1 I 
766 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastern Pennsy1Y81lia Region 

Prior Coated Metals Co. 

SIC Code: 3479 

Location: Morrisville Borough, Bucks County 

Principal Operations 

Paint Bake Oven - Primer 

Paint Bake Oven - Finish [1 02] 

Paint Bake Oven - Finish [1 02A1 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)* 

2 

46 

30 

78 

Estimated 
1980 VOC Emissions 

(Kif day) 

2 

46 

30 

78 



TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Roberston American Corp. 

SIC Code: 3253 

Location: Morrisville Borough, Bucks County 

Principal Operations 

Union Boiler 185 H.P. 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Ki/daJ)• 

0 

0 

Estimated 
1980 VOC Emissions 

(Ki/daJ) 

0 

0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I~ 

I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Fasson- Div. of Avery Prod. Corp. 

SIC Code: 2641 

Location: Quakertown Borough, Bucks County 

1978 VOC Emissions 
Principal Ope!ations 

Q1 Coater (80 in. width) 

Q2 Coater (60 in. width) 

No.1 Mixing Churn 

No. 2 Mixing Churn 

No.3 Mixing Churn 

No.5 Mixing Churn 

#4 Mixing Churn 

#6 Mixing Churn 

Total 

*Typical Summer Day for 1978 

(Kg/day}* 

1,275 

658 

115 

115 

19 

28 

5 

72 

2,287 

Estimated 
1980 VOC Emissions 

(Kg/day} 

1,275 

658 

115 

115 

19 

28 

5 

72 

2,287 



TABLE 

Pr!nci~ Emitting Operations at Point Sources 
of Reaetive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Cleveland Steel Container Corp. 

SIC Code: 3411 

Location: Quakertown Borough, Bucks County 

Principal Operations 

Bottom Flange Spray 

Bottom Spray 

Pail Line Paint Booth 

Pail Line Oven 

Roll Coater - Smell Hood 

Roll Coater - Oven 

Pail Side Seam Spray 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)• 

27 

3 

133 

248 

20 

38 

0 

469 

I 
I 
I 
I 
I 
I 

Estimated I 
1980 VOC Emissions 

I (Kif day) 

27 

3 I 
133 

I 248 

20 I 
38 

0 I 
469 I 

I 
I 
I 
I 
I 
I 
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TABLE 

Princi~ Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five COW1ty Southeastern Pennsylvania Region 

Meenan Oil Co., Inc. 

SIC Code: 5171 

Location: Tullytown Borough, Bucks County 

Principal Operations 

Gasoline Storage Tank # 1 

Truck Loading - Gasoline 

Gasoline Storage Tank # 2 

Total 

19'18 VOC Emissions 
(Kg/day)* 

6 

51 

12 

69 

£ *Typical Summer Day for 1978 

D 
I 
I 
I 
E 
I 
~ 

Estimated 
1980 VOC Emissioos 

(Ki/day) 

0 

0 

0 

0 



TABLE 

Prine~ Emitting Operations at Point Sources 
of Reaetive VOC Emissions for the 

Five COWlty Southeastem Pennsylvania Region 

Paramount Packaging Corp. 

SIC Code: 2751 

Location: Chalfont Borough, Bucks County 

1978 VOC Emissions 
Principal Operations (Kg/day)• 

F1exographic Press No. 121 234 

F1exographic Press No. 122 234 

F1exographic Press No. 123 234 

F1exographic Press No. 124 234 

F1exographic Press No. 125 234 

F1exographic Press No. 126 157 

F1exographic Press No. 127 157 

Total 1,484 

*Typical Summer Day for 1978 

Estimated 
1980 VOC Emissions 

(Kg/day) 

234 

234 

234 

234 

157 

157 

157 

1,484 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point Sources 
of Reaetive VOC Emissions for the 

Five County Southeastem PeDDSJ1Vania Region 

Superpac Inc. 

SIC Code: 2751 

Location: Upper Southampton Township, Bucks County 

1978 VOC Emissions 
Principal Operations (Ki/day)* 

F1exographic Stack Press 126 

F1exographic Print Press [1 02] 189 

F1exographic Print Press [1 03] 189 

Total 504 

~ *Typical Summer Day for 1978 

c 
i 
I 
I 
I 
I 
~ 

Estimated 
1980 VOC Emissions 

(Kif day) 

126 

189 

189 

504 



TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

National Can Corp. 

SIC Code: 3411 

Location: Falls Township, Bucks County 

Principal Operations 

Coater and Oven Line #1 

Coater &: Oven Line # 2 

Coater &: Oven Line # 3 

Coater &: Oven Line #4 

Litho Press Line #5 

Litho Press Line # 6 

Litho Press Line #7 

Litho Press Line # 8 

12 End Seal Comp. Liners 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)* 

366 

264 

366 

366 

47 

47 

47 

47 

586 

2,136 

I 
I 
I 
I 
I 
I 
I 

Estimated 
1980 VOC Emissions 

I (Kg/day)· 

366 

I 264 

366 I 
366 

47 I 
47 

I 47 

47 I 
586 

2,136 I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point Sourees 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Lukens Steel Co. 

SIC Code: 3312 

Location: Coatesville Borough, Chester County 

.Principal Operations 

Nab. Furn., Cont. Ht. Tr. 

Misc. Procs. & Gas Use (10) 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)* 

2 

6 

8 

Estimated 
1980 VOC Emissions 

(Kg/day) 

2 

6 

8 



TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

The Budd Co. - Plastic Products Division 

SIC Code: 2821 

Location: Phoenixville Borough, Chester County 

Principal Operations 

Treater 

Curing Oven # 1 

Curing Oven #2 

Curing Oven # 3 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

4 

7 

33 

7 

51 

I 
I 
I 
I 
I 
I 

Estimated I 
1980 VOC Emissions 

(Kg/day) I 
4 

7 I 
33 

I 7 

51 I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Pive COIDlty Southeastem Pennsylvania Region 

SCM Corp., Allied Paper Div. 

SIC Code: 2641 

Location: Phoenixville Borough, Chester County 

Principal Operations 

Coated Paper Dryer 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

6,791 

6,791 

Estimated 
1980 VOC Emissions 

(Kg/day) 

6,791 

6,791 



TABLE 

Pr~ Emitting Operations at Point Sources 
of Reaetive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Milprint, Inc. 

SIC Code: 2751 

Location: Downingtown Borough, Chester County 

19'18 VOC Emissions 
Principal Operations (Kg/day)• 

Rotogravure Printing # 220 256 

Rotogravure Printing #938 121 

Rotogravure Printing #572 211 

Rotogravure Printing # 281 91 

Rotogravure Printing # 599 429 

Rotogravure Printing #571 233 

F1exo Printing # 566 139 

F1exo Printing # 399 309 

Flexo Press #398 120 

F1exo Printing # 397 198 

F1exo Printing #265 240 

Extruder #235 827 

Extruder #264 465 

Laminator #575 74 

Laminator #598 150 

Total 3,863 

*Typical Summery Day for 1978 

Estimated 
1980 VOC Emissions 

(Kg/day) 

256 

121 

211 

91 

429 

233 

139 

309 

120 

198 

240 

827 

465 

74 

150 

3,863 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
m 

~ 

E 
I 
I 

' 
' I 
I 
I 
I 
I 
E 

TABLE 

Pr~ Emitting Operations at Point Sourees 
of ReactiYe VOC Emissions for the 

F'iYe COWlty Southeastem Pennsy1Yania Region 

NVF Co. 

SIC Code: 3079 

Location: Kennett Square Borough, Chester County 

1978 VOC Emissions 
Principal Operations (Kg/day)• 

#6 Coater & Oven 120 

#7 Coater & Oven 177 

#8 Coater & Oven 88 

#9 Coater & Oven 177 

#10 Coater & Oven 14 

#11 Coater & Oven 177 

#12 Coater & Oven 227 

# 13 Coater & Oven 126 

#14 Coater & Oven [109A1 164 

#15 Coater & Oven [110A1 164 

Total 1,434 

*Typical Summer Day for 1978 

Estimated 
1980 VOC Emissions 

(Kg/day) 

120 

177 

88 

177 

14 

177 

227 

126 

164 

164 

1,434 



TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Philadelphia Electric Co. 

SIC Code: 4911 

Location: East Pikeland Township, Chester County 

Principal Operations 

Boiler #1 

Boiler #2 

1 #6 

02 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)* 

119 

70 

11 

11 

211 

I 
I 
I 
I 
I 
I 

Estimated I 
1980 VOC Emissions 

(Kg/day) I 
119 

70 I 
11 

I 11 

211 

' I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Prjncipal, Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Sun Oil Co. of Pa. 

SIC Code: 5171 

Location: East Whiteland Township, Chester County 

Principal Operations 

Tank #10 (covered floater) 

Tank #12 (covered floater) 

Tank #13 (covered floater) 

Tank #14 (covered floater) 

Gasoline Trk. Loading Rack 

Total 

*Typical Summer Day for 1978 

19"18 VOC Emissions 
(Kg/day)* 

8 

2 

4 

2 

43 

59 

Estimated 
1980 VOC Emissions 

(Kg/day) 

8 

2 

4 

2 

43 

59 



TABLE 

Principal Emitting Operations at Point Sources 
of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Wyeth Laboratories, Inc. 

SIC Code: 2834 

Location: East Whiteland Township, Chester County 

Principal Operations 

Tablet Polishing Pans 

Sprary Coating Pan {Lab) 

Isordil Processor 

Ovral Processor 

Spray Coating Pan {A-C) 

Spray Coating Pan {PIB) 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Ki/daJ)• 

8 

1 

1 

2 

30 

3 

45 

I 
I 
I 
I 
I 
I 

Estimated 
I 

1980 VOC Emissions 

I (Kif day) 

8 

1 I 
1 I 
2 

30 I 
3 

I 
45 

I 
I 
I 
I 
I 
I 
I 
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TABLB 

Principal Emitting Operations at Point Sourees 
of Reaetive VOC Emissions for the 

Pive County Southeastem Pennsylvania Region 

Luria Brothers & Co., Inc. 

SIC Code: 5093 

Location: South Coatesville Borough, Chester County 

Principal Operations 

Drum Dryer 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)* 

83 

83 

Estimated 
1980 VOC Emissions 

(Kg/day) 

83 

83 



TABLE 

Principal Emitting Operations at Point Sources 
of ReaetiYe VOC Emissions for the 

FiYe County Southeastern Pennsy1Yania Region 

Continental Flexible Pack~ging 

SIC Code: 27 54 

Location: Tredyffrin Township, Chester County 

Principal Operations 

# 8 Zerande Gravure Press 

# 6 F austel Flexo Press 

#55 Kidder Flexo Press 

# 17 Hoe Letter Press 

Letter Press # 16 

Letter Press # 15 

Letter Press # 11 

Letter Press #65 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
U{i/daj)* 

1,565 

52 

22 

15 

15 

7 

11 

8 

1,695 

I 
I 
I 
I 
I 
I 

Estimated I 
1980 VOC Emissions 

I (Ki/day) 

1,565 

52 I 
22 I 15 

15 I 
7 

11 I 
8 

I 
1,695 

I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

ICI Americas, Inc. 

SIC Code: 3079 

Location: West Goshen Township, Chester County 

Principal Operations 

Drying Oven # 1 

Drying Oven #2 [102] 

Drying Oven #2 [102A] 

Drying Oven #3 {white) [103] 

Drying Oven #3 {white) [l03A] 

Drying Oven #4 {Dark) [104] 

1978 VOC Emissions 
(Kg/day)• 

10 

104 

10 

52 

5 

52 

~ Drying Oven # 4 {Dark) [1 0.4Al 5 

I Total 

' *Typical Summer Day for 1978 

I 
I 
I 
I 
I 

238 

Estimated 
1980 VOC Emissions 

(Kg/day) 

10 

104 

10 

52 

5 

52 

5 

238 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Diversified Printing Corp. 

SIC Code: 2754 

Location: West Sadsbury Township, Chester County 

Principal Operations 

Motter, Rotogravure, Press 

HOE; Rotograwre, Press #2 

HOE, Rotograwre, Press #3 

Motter, Rotograwre, Press #4 

Rotograwre Proof Press 

F1exo. Imprinter No. 1 

F1exo. Imprinter No.2 

F1exo. Imprinter No.3 

F1exo. Imprinter N.o. 4 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kif day)* 

199 

199 

199 

199 

142 

71 

71 

71 

71 

1,222 

I 
I 
I 
I 
I 
I 
I 

Estimated 

I 1980 VOC Emissions 
CKif#y) 

199 I 
199 

199 I 
199 

I 142 

71 I 
71 

71 I 
71 

I 
1,222 

I 
I 
I 
I 
I 
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~ 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Atlantic Richfield Co. 

SIC Code: 5171 

Location: West Whiteland Township, Chester County 

Principal Operations 

Storage Tank # 1 

Storage Tank # 2 

Storage Tank # 3 

Storage Tank # 4 

Storage Tank # 5 

Storage Tank # 8 

19'18 VOC Emissions 
(Kg/day)• 

2 

1 

3 

1 

2 

7 

E Loading Rack - Gasoline 25 

I Total 

I *Typical Summer Day for 1978 

I 
I 
I 
I 
I 

41 

Estimated 
1980 VOC Emissions 

(Kg/day) 

2 

1 

3 

1 

2 

7 

25 

41 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Mobil Oil Co. 

SIC Code 2911 

Location: East Whiteland Township, Chester County 

Principal Operations 

Gasoline Loading Racks 

Tank #3 (Covered Floater) 

Tank #103 

Tank #104 

Tank #105 

Tank #2 (Covered Floater) 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)• 

3 

1 

7 

7 

8 

2 

28 

Estimated 
1980 VOC Emissions 

(Kg/day) 

3 

1 

7 

7 

8 

2 

28 

II 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Princi~ Emitting Operations at Point 
Sources of Reaetive VOC Emissions for the 

Five County Southeastem Pennsy1Y811ia Region 

Sun Pipe Line Co. 

SIC Code: 2911 

Location: West Brandywine Township, Chester County 

Principal Operations. 

#1 Covered Floater Tank 

#3 Covered Floater Tank 

#4 Open Floater Tank 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)* 

12 

12 

12 

36 

Estimated 
1980 VOC Emissions 

(Kg/day) 

12 

12 

12 

36 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Sun Ship Building &: Dry Dock Co. 

SIC Code: 3731 

Location: Chester City, Delaware County 

Principal Operations 

Binks Paint Spray Unit 

Binks Paint Spray Encl. 

Ship Spray Painting 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Ki/daJ)• 

58 

7 

322 

387 

Estimated 
1980 VOC Emissions 

U{j/day) 

58 

7 

322 

387 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 



I 
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I 
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• 
I 
I 
[ 

I 
I 
I 
I 
I 
~ 

Scott Paper Co. 

SIC Code: 2621 

TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Location: Chester City, Delaware County 

Principal Operations 

Resin Manufacture 

No. 19 Paper Machine 

Boiler No.6 

Boiler No.7 

Boiler No.8 

Boiler No.9 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

1 

5 

4 

4 

15 

4 

33 

Estimated 
1980 VOC BmissiODS 

(Kji/day) 

1 

5 

4 

4 

15 

4 

33 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Delaware County Regional Water Authority 

SIC Code: 4952 

Location: Chester City, Delaware County 

Principal Operations 

Nichols- Herreshoff (Incinerator) 

Nichols- Herreshoff (Incinerator) 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day}* 

19 

19 

38 

Estimated 
1980 VOC Emissions 

(Kg/day} 

19 

19 

38 

al 
I 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
II 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Pive County Southeastern Pennsylvania Region 

Boeing Vertol Co. 

SIC Code: 3721 

Location: Ridley Township, Delaware County 

19'18 VOC Emissions 
Principal Operations 

Paint Spray Bldg. 3-12 

Paint Spray 3-565 

Paint Spray Bldg. 3-79 [171] 

Paint Spray Bldg. 3-80 # 1 

Paint Spray Bldg. 3-80 # 2 

Paint Spray Bldg. 3-79 

Paint Spray Bldg. 3-80 #3 

Total 

*Typical Summer Day for 1978 

(Kg/day)• 

18 

7 

1 

8 

8 

2 

1 

45 

Estimated 
1980 VOC Emissions 

(Kg/day) 

18 

7 

1 

8 

8 

2 

1 

45 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five COtmty Southeastem Pennsylvania Region 

Gulf Oil Co. - U.S.A. 

SIC Code: 2911 

Location: Darby Township, Delaware County 

Principal Operations 
19'18 VOC Emissions 

(Kg/day)* 

DC-1 Open Floater Tank 18 

DC-2 Open Floater Tank 18 

DC-3 Open Floater Tank 18 

DC-4 Open Floater Tank 18 

DC-5 Open Floater Tank 18 

DC-6 Open Floater Tank 18 

DC-7 Open Floater Tank 18 

DC-8 Open Floater Tank 18 

DC-10 Open Floater Tank 18 

DC-11 Open Floater Tank 18 

DC-12 Open Floater Tank 18 

DC-13 Open Floater Tank 19 

DC-14 Open Floater Tank 0 

DC-15 Open Floater Tank 15 

DC-16 Open Floater Tank 0 

DC-17 Open Floater Tank 0 

DC-18 Open Floater Tank 0 

•' 
I 
I 
I 
I 
I 

Estimated I 
1980 VOC Emissions 

I (Kg/day) 

18 

18 I 
18 I 18 

18 I 
18 

18 I 
18 

I 18 

18 I 
18 

19 I 
0 

I 15 

0 I 
0 

0 I 
I 



I 
I DC-19 Open Floater Tank 12 12 

DC-20 Open Floater Tank 18 18 

I DC-21 Open Floater Tank 18 18 

I 
DC-22 Open Floater Tank 18 18 

DC-23 Open Floater Tank 18 18 

I DC-24 Open Floater Tank 18 18 

DC-25 Open Floater Tank 18 18 

I DC-26 Open Floater Tank 18 18 

I 
DC-27 Open Floater Tank 18 18 

DC-28 Open Floater Tank 18 18 ,, DC-29 Open Floater Tank 18 18 

DC-30 Open Floater Tank 18 18 

' DC-31 Open Floater Tank 18 18 

I 
DC-32 Open Floater Tank 18 18 

DC-33 Open Floater Tank 18 18 

I DC-4 Waste Water Separator 98 98 

~ 
Total 594 594 

*Typical Summer Day for 1978 

t 
e 
I 
I 
I 
I 
I 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Delaware County Disposal Dept. 

SIC Code: 4953 

Location: Chester Township, Delaware County 

Principal Operations 

#1 Furnace 

#2 Furnace 

# 3 Furnace - Rotary Kiln 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

127 

127 

123 

377 

Estimated 
1980 VOC Emissions 

(Kg/day) 

0 

0 

0 

3770 

•' 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Philadelphia Electric Co. 

SIC Code: 4911 

Location: Eddystone Borough, Delaware County 

Principal Operations 

No.1 Boiler 

No.2 Boiler 

No.3 Boiler 

Auxiliary Boiler [A] 

Auxiliary Boiler [B] 

Auxiliary Boiler [C] 

No. 10 Gas Turbine 

No. 20 Gas Turbine 

No. 30 Gas Turbine 

No. 40 Gas Turbine 

No.4 Boiler 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

200 

213 

77 

3 

3 

3 

1 

1 

1 

1 

71 

574 

Estimated 
1980 VOC Emissions 

(Kg/day) 

200 

213 

77 

3 

3 

3 

1 

1 

1 

1 

71 

574 



TULB 

Principal Emitting Operations at Point 
Sources of Reactive VOC Bmissions for the 

Five County Southeastern Pennsylvania Region 

Sun Oil Co. of P A. 

SIC Code: 2911 

Location: Marcus Hook Borough, Delaware County 

1978 VOC Emissions 
Principal Operations (Kg/day)• 

Plt. 10-4 FCC Unit 5,210 

Plt. 17 Benzene Loading 0 

12 Plant Flare 27 

10 Plant Flare 33 

Pipeline Valves and Flanges 1,846 

Vessel Relief Valves 714 

Compressor Seals 376 

Purging, Sampling, etc. 752 

Process Drains and H20 Sep's 572 

Vacuum Jets 1,355 

Marine Vessel Loading 1~399 

Pump Seals 1,280 

37 Open Floaters 711 

40 Covered Floaters 189 

PH-8 Boiler 2 

PH-9 Boiler 2 

Estimated 
1980 VOC Emissions 

(Kg/day) 

5,210 

0 

27 

33 

1,846 

714 

376 

752 

572 

1,355 

1,399 

1,280 

711 

189 

2 

2 

•' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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PH-1 0 Boiler 

10-4 Recycle Heater 

12-3 Vac Heater 

12-3 RC Heater 

15-1 #1 Heater 

15-1 #2 Heater 

17-1, H-1 Heater 

17-IA, H-101 Heater 

15-BH-1 Boiler 

15-BH-2 Boiler 

15-BH-3 Boiler 

15-BH-4 Boiler 

15-BH-5 Boiler 

15-BH-6 Boiler 

15-BH-7 Boiler 

Fugitive Leaks 

Total 

*Typical Summer Day of 1978 

5 

3 

2 

7 

9 

2 

2 

5 

3 

3 

3 

3 

5 

11 

18 

5,084 

- ... - - -. 

-~----- I9~o3l-=-

5 

3 

2 

7 

9 

2 

2 

5 

3 

3 

3 

3 

5 

11 

18 

5,084 

=r9,633 --
~------- -- ----



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five Cotmty Southeastern Pennsylvania Region 

Congoleum Corp. 

SIC Code: 3996 

Location: Marcus Hook Borough, Delaware County 

Principal Operations 

Bldg. 28 Fusion Line 

Bldg. 50 Fusion Oven 

No. 11 0 Gelling Oven 

Bldg. 121 Curing Oven 

Bldg. 28 Roto-Press 

Bldg. 121 Roto-Press 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

1,835 

1,264 

1,545 

456 

1,780 

1,810 

8,690 

Estimated 
1980 VOC Emissions 

(Kg/day) 

1,835 

1,264 

1,545 

456 

1,780 

1,810 

8,690 

I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Allied Chemical Corp. 

SIC Code: 2819 

Location: Marcus Hook Borough, Chester County 

Principal Operations 

Spray Dryer Reactor 

Batch Process - Bldg. 31 [117] 

Batch Process- Bldg. 31 [118] 

Batch Processes [120] 

Batch Process [121] 

Batch Reactor 

Batch Processes [123] 

Batch Processes [130) 

Batch Processes [131) 

Batch Processes [132] 

Dryer [133) 

Dryer [1341 

Paint Spray Booth 

Bldg. 19 Ventilation 

Bldg. No. 8 Ventilation 

Packaging Mach. No. 1 

Packaging Station No.1 

1978 VOC Emissions 
(Kg/day)* 

5 

11 

11 

5 

5 

5 

5 

5 

8 

11 

6 

9 

1 

53 

9 

26 

3 

Estimated 
1980 VOC Emissions 

(Kg/day) 

5 

11 

11 

5 

5 

5 

5 

5 

8 

11 

6 

9 

1 

53 

9 

26 

3 



Packaging Station No. 2 

Hand Packaging Line No. 1 

Fluid Packaging Line 

Solvent Packaging - Drums 

Total 

*Typical Summer Day for 1978 

3 

1 

1 

9 

192 

3 

1 

1 

9 

192 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point 
Sources of ReaetiYe VOC Emissions for the 

FiYe County Southeastem Pennsylvania Region 

Sohio Pipe Line Co. (BP Oil) 

SIC Code: 2911 

Location: Upper Chichester Township, Delaware County 

19'18 VOC Emissions 
Principal Operations (Kg/day)* 

Tank No. 700 58 

Tank No. 701 2 

Tank No. 702 2 

Tank No. 703 54 

Tank No. 704 2 

Tank No. 706 58 

Tank No. 707 58 

Tank No. 708 3 

Tank No. 709 63 

Tank No. 710 63 

Tank No. 711 2 

Tank No. 715 3 

Total 368 

*Typical Summer Day for 1978 

Estimated 
1980 VOC Emissions 

(Kg/day) 

58 

2 

2 

54 

2 

58 

58 

3 

63 

63 

2 

3 

368 



TABLE 

Principal Emitting Operations at Point 
Sourees of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Sun Oil Co. Tank Form No.2 

SIC Code: 2911 

Location: Upper Chichester Township, Delaware County 

19'18 VOC Emissions 
Principal Operations (Kg/day)• 

Tank No. 312 35 

Tank No. 317 35 

Tank No. 321 73 

Tank No. 322 54 

Tank No. 323 54 

Tank No. 324 54 

Tank No. 325 11 ... 

Tank No. 326 11 

Tank No. 327 54 

Tank No. 328 54 

Tank No. 329 54 

Tank No. 331 54 

Tank No. 332 86 

Tank No. 333 38 

Tank No. 126 11 

Total 678 

*Typical Summer Day for 1978 

Estimated 
1980 VOC Emissions 

(Kg/day) 

35 

35 

73 

54 

54 

54 

11 

11 

54 

54 

54 

54 

86 

38 

11 

678 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

II 
II 

I II 
II 
I' l 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Sun Oil Co. of P A. 

SIC Code: 2911 

Location: Upper Chichester Township, Delaware County 

Principal Operations 

Gasoline Loading Rack 

Tank No. 2 {Float RF .) 

Tank No.1 {Cone RF.) 

Tank No. 3 {Float RF .) 

Tank No. 4 {Float RF .) 

Fuel Oil Loading Rack 

Total 

19'18 VOC Emissions 
(Kg/day)• 

211 

18 

3 

14 

15 

11 

272 

E *Typical Summer Day for 1978 

I 
I 
I 
I 
I 
m 

Estimated 
1980 VOC Emissions 

(Kg/day) 

211 

18 

3 

14 

15 

11 

272 



Laurel Pipe Line Co. 

SIC Code: 2911 

TABLE 

Principal Emitting Operations at Point 
Sources of Reaetive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Loeation: Bethel Township, Delaware County 

1978 VOC Emissions 
Principal Operations (Kg/day)* 

Tank No.1 11 

Tank No.2 11 

Tank No.3 12 

Tank No.4 12 

Tank No.5 11 

Tank No.6 15 

Tank No.7 11 

Tank No.8 12 

Tank No.9 69 

Tank No. 10 81 

Tank No. 11 86 

Tank No. 12 69 

Tank No. 13 69 

Tank No. 14 73 

Tank No. 15 59 

Tank No. 16 38 

Tank No. 17 38 

Estimated 
1980 VOC EmLisions 

(Kg/day) 

11 

11 

12 

12 

11 

15 

11 

12 

69 

81 

86 

69 

69 

73 

59 

38 

38 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•' I 
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E 
E 
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I 
I 
I 
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Tank No. 18 

Tank No. 19 

Total 

*Typical Summer Day for 1978 

15 

51 

743 

15 

51 

743 



ARCO Pipeline Co. 

SIC Code: 4613 

TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Location: Tinicum Township, Delaware County 

Principal Operations 

Tank No. 851 

Tank No. 852 

Tank No. 853 

Tank No. 854 

Tank No. 855 

Tank No. 856 

Marine Vessel Ballasting 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)* 

21 

21 

20 

20 

20 

20 

1,717 

1,839 

Estimated 
1980 VOC Emissions 

(Kg/day) 

21 

21 

20 

20 

20 

20 

1 '717 

1,839 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

II 
li 
II 
I~ 
I ll 
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Gulf Oil Co. - U.S.A. 

SIC Code: 2911 

TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Location: Tinicum Township, Delaware County 

Principal Operations 

Tanker Ballasting 

Marine Vessel Loading 

Total 

*Typical Summer Day for 1978 

\ 

1978 VOC Emissions 
(Kg/day)• 

2,587 

2,587 

Estimated 
1980 VOC Emissions 

(Ki/day) 

2,587 
122 

-

2,709 



TABLE 

Principal Emittiug Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

BP Oil, Inc. 

SIC Code: 2911 

Location: Trainer Borough,- Delaware County 

Principal Operations 
1978 VOC Emissions 

(Kg/day)• 

FCC Unit 2,072 

Main Flare 78 

Marine Vessel Ballasting 1,699 

Marine Vessel Loading ·z~483 

Process Drains 510 

Vessel Relief Valves 739 

Pipeline Valves and Flanges 1,231 

Compressor Seals 220 

IC Engines-FCCU Comp. (5) 674 

Cooling Towers 671 

Blending and Sampling 671 

Vacuum Jets - 3 Units 3,357 

Blind Charging 20 

# 54A Cone Roof Tank 3,243 

67 A Open Floater Tank 10 

#96 Open Floater Tank 11 

Estimated 
1980 VOC Emissions 

(Kg/day) 

2,072 

78 

1,699 

7~483 

510 

739 

1,231 

220 

674 

671 

671 

3,357 

20 

3,243 

10 

11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
. I 
II 



I 
I #99A Cone Roof Tank 1 1 

# 132A Open Floater Tank 20 20 

I # 151A Open Floater Tank 10 10 

I 
# 152A Covered Floater Tank 27 27 

# 153A Open Floater Tank 52 52 

I #155A Covered Floater Tank 27 27 

#156A Open Floater Tank 52 52 

~ #157 Open Floater Tank 51 51 

~ 
# 159 Open Floater Tank 51 51 

" 

#161A Open Floater Tank 40 40 

D #162A Open Floater Tank 12 12 

#163A Open Floater Tank 12 12 

It #164A Open Floater Tank 12 12 

E 
#165A Open Floater Tank 12 12 

# 166A Open Floater Tank 12 12 

~ # 168A Covered Floater Tank 29 29 

# 169 Open Floater Tank 53 53 

I # 170 Open Floater Tank 53 53 

I 
#171A Open Floater Tank 55 55 

# 172 Open Floater Tank 55 55 

I # 17 4 Open Floater Tank 17 17 

#175 Open Floater Tank 12 12 

I # 178 Open Floater Tank 12 12 

I 
# 179 Cone Roof Tank 14 14 

#180 Open Floater Tank 12 12 

I #181 Open Floater Tank 38 38 

#182 Open Floater Tank 38 38 

I 
~ 



I 
I 

# 184 Open Floater Tank 16 16 

#185 Open Floater Tank 17 17 I 
#186 Open Floater Tank 17 17 

I Pump Seals 1,123 1,123 

32 Open Floaters 816 816 I 
36 Cone Roof Tanks 68 68 

#6 Boiler 5 5 I 
#7 Boiler 8 8 

#8 Boiler 7 7 I 
Platformer Feed Heater 17 17 I 
LCD 543 Crude Heater 4 4 

ACD 544 Crude Heater 4 4 I 
Fugitive Leaks 5,011 5,011 

I 
Total 25,527 25,527 

*Typical Summer Day for 1978 
I 
I 
I 
I 
I 
I 
I 
I 
I; 
l 

~ --~~- ---~~ 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Witco Chemical Corp. 

SIC Code: 2818 

Location: Trainer Borough, Delaware County 

Principal Operations 

Sulfonic Acid Mfr. 

Sufonate Mfr. 

Erie City Boiler No. 1 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)• 

3,738 

1,074 

2 

4,814 

Estimated 
1980 VOC Emissions 

(Kg/day) 

3,738 

1,074 

2 

4,814 



Julian B. Slevin 

SIC Code: 2754 

TABLE 

Principal Emitting Operatious at Point 
Sourees of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Location: Delaware County 

Principal Operations 

Printing Operations 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)* 

452 

452 

' 

Estimated 
1980 VOC Emissions 

(Ki/day) 

452 

452 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'I ll 
I 

., 
'I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five COWlty Southeastem Pennsylvania Region 

Philadelphia Textile Finishers, Inc. 

SIC Code: 2295 

Location: Norristown Borough, Montgomery County 

Principal Operations 

Finishing Coater # 1 

Finishing Coater #2 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

295 

295 

590 

Estimated 
1980 VOC Emissions 

(Kg/day) 

295 

295 

590 



TABLE 

Principal Emitting Operations at Point 
Sources of Reaetive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Dana Corp., Spicer Univ'l Joint Div. 

SIC Code: 3714 

Location: Pottstown Borough, Montgomery County 

Principal Operations 

Bearing Race Degreaser 

Paint Spray Booth 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(KifdaJ)i 

47 

8 

55 

Estimated 
1980 VOC Emissions 

<KiJdily) 
47 

8 

55 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
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i 
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I 
I 
I 

TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Sun Mark Industries of Pennsylvania 

SIC Code: 5171 

Location: Upper Moreland Township, Montgomery County 

Principal Operations 

Tank # 1 Covered Floater 

Tank #2 Covered Floater 

Tank # 3 Covered Floater 

Tank #4 Covered Floater 

Tank #5 Open Floater 

Tank #9 Open Floater 

Tank # 10 Cone Roof 

Tank # 11 Covered Floater 

Gasoline Loading Rack 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)• 

2 

3 

3 

3 

19 

16 

31 

8 

92 

177 

Estimated 
1980 VOC Emissions 

(Kg/day) 

2 

3 

3 

3 

19 

16 

31 

8 

92 

177 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsy1Y&Dia Region 

Nicolet, Inc. 

SIC Code: 3292 

Location: Ambler Borough, Montgomery County 

Principal Operations 

Sheeter No. 1 

Sheeter No. 2 

Sheeter No. 3 

Sheeter No. 4 

No. 4 Saturating Tanks 

5 Saturating Tanks 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)• 

42 

42 

42 

42 

5 

5 

178 

Estimated 
1980 VOC Emissions 

(Kg/day) 

42 

42 

42 

42 

5 

5 

178 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 

II 

•i 
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Greene, Tweed & Co. 

SIC Code: 3079 

TABLE 

Principal Emitting Operatioos at Point 
Sources of Reactive VOC Emissioos for the 

Five County Southeastem Pennsylvania Region 

Location: North Wales Borough, Montgomery County 

Principal Operations 

Coating Tower 

Mark X 

Total 

*Typical Summer Day for 1978 

1978 VOC EmissiODS 
(Ki/day)* 

347 

8 

355 

Estimated 
1980 VOC Emissions 

(Ki/day) 

347 

8 

355 



TABLE 

Principal Emitting Operations at Point 
Sourees of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Doehler- Jarvis Castings Div. 

SIC Code: 3361 

Location: West Pottsgrove Township, Montgomery County 

Principal Operations 

Aluminum Casting Area 

# 4 Paint Spray Booths 

Electro. Paint Spray Booths 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)* 

140 

17 

13 

170 

Estimated 
1980 VOC Emissions 

(Kg/day) 

140 

17 

13 

170 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ll 
,I 
I 
I 
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TABLE 

Princi~ Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Knoll International, Inc. 

SIC Code: 2521 

Location: East Greenville Borough, Montgomery County 

19'18 VOC Emissions 
- - - (Kg/day)• Principal Operations 

Spray Booth # 7 115 

Spray Booth # 8 115 

Spray Booth #9 115 

Spray Booth # 10 58 

Paint Dry Oven 20 

Drying Oven # 12 2 

Drying Oven # 13 1 

Curing Oven # 14 1 

Spray Booth #23 21 

Spray Booth # 24 34 

Spray Booth # 25 34 

Spray Booth # 30 34 

Veneer Press #26 2 

Veneer Press # 27 3 

Veneer Press #28 3 

Veneer Dryer #29 3 

Lacquer Finishing # 34 3 

Estimated 
1980 VOC Emissions 

(Kg/day) 

115 

115 

115 

58 

20 

2 

1 

1 

21 

34 

34 

34 

2 

3 

3 

3 

3 



I 
Lacquer Finishing # 35 3 3 I 
Contro- Sunbeam [incinerator] 11 11 I 

Total 518 518 

I 
*Typical Summer Day for 1978 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

•' 
I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

The Firestone Tire and Rubber Co. 

SIC Code: 3011 

Location: Lower Pottsgrove Township, Montgomery County 

19'18 VOC Emissions 
Principal Operations {Kg/day)* 

# 1 Plastics Banbury 10 

# 1 Plastics Banbury Mill 10 

# 1 Calender Feed Mill 10 

# 1 Plastics Calender 10 

#2 Plastics Banbury 19 

# 2 Plastics Banbury Mill 19 

#2 Calender Feed Mill 19 

# 2 Plastics Calender 19 

# 3 Plastics Banbury 17 

#3 Plastics Banbury Mill 17 

#3 Calender Feed Mill 17 

# 3 Plastics Calender 17 

# 4 Plastics Banbury 18 

# 4 Plastics Banbury Mill 18 

#4 Calender Feed Mill 18 

# 4 Plastics Calender 18 

Diisodecyl Heating Tank 0 

Estimated 
1980 VOC Emissions 

(Kg/day) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



I 
#1 Banbury Mxr. Drop Gate 3 0 I 
#2 Banbury Mxr. Drop Gate 2 0 

I #3 Banbury Mxr. Drop Gate 3 0 

# 4 Banbury Mxr. Drop Gate 3 0 I 
#5 Banbury Mxr. Drop Gate 5 0 

#6 Banbury Mxr. Drop Gate 5 0 I 
#7 Banbury Mxr. Drop Gate 5 0 

I #8 Banbury Mxr. Drop Gate 5 0 

#9 Banbury Mxr. Drop Gate 3 0 I 
#10 Banbury Mxr. Drop Gate 1 0 

#11 Banbury Mxr. Drop Gate 1 0 I 
Baker Perkins Cmt. Mixer 2 0 

I Cement Bldg. - Mixing Area 20 0 

Cmnt. Bldg.- Drum Fill. Area 20 0 I 
# 1 Tread Tuber - Cemt Appl 273 0 

#2 Tread Tuber- Cemt. Appl 317 0 I 
#2 Tread Tuber- Cemt. Appl. 273 0 

I W.S.W. Ext Line Cemt. App1 376 0 

Green Tire Pntng. Booth #1 122 0 I 
Green Tire Pntng. Booth #2 122 0 

Green Tire Pntng. Booth #3 122 0 I 
Green Tire Pntng. Unit #4 122 0 

1: H.D. Green Tire Paint Booth 18 0 

I! Radial Tire Spray Booth 29 0 

Radial Tire Spray - Q line 51 0 \ 

Tire Curing Prss. A line 7 0 I ! 

I 
I I 



I 
I Tire Curing Prss. B line 7 0 

i Tire Curing Prss. C line 7 0 

Tire Curing Press D line 7 0 

I Tire Coating Press G line 7 0 

I 
Tire Curing Press J line 7 0 

Tire Curing Press K line 7 0 

I Tire Curing Press L line 7 0 

Tire Curing Press M line 7 0 

~ Tire Curing Press N line 7 0 

~ 
Tire Curing Press 0 line 7 0 

Tire Curing Press P line 7 0 

~ Tire Curing Press Q line 7 0 

Tire Curing Press R line 7 0 

I Tire Curing Press S line 7 0 

E 
Tire Curing Press - Industrial 7 0 

Bead Dipping Unit 282 0 

I Tire Building Operation 838 0 

Disp. Horns. Poly. and Strip 860 860 

~ # 3 Spray Dryer Disp Homo 374 374 

# 3 Line Hopper 374 374 

I # 3 Spray Dryer Grinder 374 374 

I #4 Spray Dryer Disp Homo. ll5 ll5 

# 4 Spray Dryer Disp Coply 28 28 

I #4 Line Hopper [906] ll5 ll5 

#4 Line Hopper [906 SJ 95 95 

I #4 Line Hopper [907 SJ 95 95 

I 
E 



I 
#4 Spray Dryer- Grinder 114 114 I 
#7 Spray Dryer Disp Homo 74 74 I # 8 Spray Dryer Disp Homo 63 63 

# 8 Line Hopper 63 63 I 
#6 Spray Dryer Disp Homo 209 209 

Susp. Homo-Poly & Strip 122 122 I 
Susp. Homo Rotary Dryer 11 210 210 I # 11 Line Hopper 210 210 

Susp. Homo Rotary Dryer 12 10 10 I 
Susp. Copoly Rotary Dry 12 15 15 

I # 12 Line Hopper [9351 10 10 

# 12 Line Hopper [935 Sl 15 15 I 
Susp. Copoly Poly & Strip 152 152 

Susp. Copoly. Flash Dryer 25 25 I 
Susp. Copoly Rotary Dry 5 25 25 

Susp. Copoly Rotary Dry 13 114 114 I 
# 13 Line Hoppers 114 114 I 
Latex Poly. & Strip. 0 0 

Boiler No.3 2 2 I 
Boiler #4 7 7 

I 
Total 7,375 3,984 

*Typical Summer Day for 1978 I 
1: 
I! 
II 

·' l 
. ~--- ~ ---
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Container Corporation of America 

SIC Code: 2651 

Location: Upper Gwynedd Township, Montgomery County 

Principal Operations 

No. 501 Gravure Press 

8 Color Rotogravure Press 

Total 

1918 VOC Emissions 
(Kg/day)* 

175 

8 

183 

~ *Typical Summer Day for 1978 

~ 

~ 

I 
I 
I 
I 
I 
I 

Estimated 
1980 VOC Emissions 

(Kg/day) 

175 

8 

183 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Peunsy1vania Region 

Merck Sharp & Dohme 

SIC Codei 2834 

Location: Upper Gwynedd Township, Montgomery County 

Principal Operations 

10 Soln. Tanks Bldg. 69 [2011 

10 Soln. Tanks Bldg. 69 [202] 

Coating Pan Bldg. 69x30 

Glenn Mixer X6 

Fluid Bed Dryer X6 [216] 

Fluid Bed Dryer X6 

Continuous Processor 

Erie City Boiler 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)• 

3 

3 

511 

32 

59 

7 

16 

3 

634 

Estimated 
1980 VOC Emissions 

(Kg/day) 

1 

1 

165 

10 

19 

2 

5 

1 

204 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Pullman, Inc. 

SIC Code: 3715 

Location: Upper Gwynedd Township, Montgomery County 

Principal Operations 

Spray Booth - Chassis 

Spray Booth Sub-Assembly 

Brake Drum Degreaser 

Touch Up Painting 

Oven Heater 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)* 

125 

75 

10 

69 

10 

289 

Estimated 
1980 VOC Emissions 

(Kg/day) 

55 

33 

4 

30 

4 

126 



TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

.Five COWlty Southeastem Pennsylvania Region 

Keystone Coke Co. 

SIC Code: 3312 

Location: Upper Merion Township, Montgomery County 

Principal Operations 

#3 Coke Oven Chg. 

# 3 Coke Oven Push 

# 3 Coke Oven Door Leaks 

# 4 Coke Oven Charging 

# 4 Coke Oven Push 

#4 Coke Oven Door Leaks 

Total 

*Typical Summer Day for 1978 

1978 VOC Emissions 
(Kg/day)* 

173 

14 

104 

173 

14 

104 

582 

Estimated 
1980 VOC Emissions 

(Ki/day) 

43 

3 

26 

43 

3 

26 

144 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastern Pennsylvania Region 

Container Corporation of America 

SIC Code: 2754 

Location: Upper Providence Township, Montgomery County 

Principal Operations 

#51 Grawre Press 

No. 50 Grawre Press 

Total 

19'18 VOC Emissions 
(Kg/day)* 

672 

627 

1,299 

~ *Typical Summer Day for 1978 

~ 

E 
I 
I 
I 
I 
I 
I 

Estimated 
1980 VOC Emissions 

(Kg/day) 

672 

627 

1,299 



TABLE 

Principal Emitting Operations at Point 
Sources of Reaetive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

The B. F. Goodrich Tire & Rubber Co. 

SIC Code: 3011 

Location: Upper Providence Township, Montgomery County 

19'18 VOC Emissions 
Princlpal Operations (Kg/day)* 

# 1-i Mill Hood, Banbury # 1 11 

# 1-3 Mill Hood, Banbury # 1 11 

# 1-4 Mill Hood, Banbury # 1 11 

# 1-2 Mill Hood, Banbury # 1 10 

#5-1 Mill Hood, Banbury # 2 10 

#5-2 Mill Hood, Banbury # 2 10 

#5-4 Mill Hood, Banbury #2 10 

#5-3 Mill Hood, Banbury # 2 10 

#7-1 Mill Hood, Banbury #3 10 

#7-3 Mill Hood, Banbury #3 10 

#7-4 Mill Hood, Banbury #3 10 

#7-2 Mill Hood, Banbury #3 10 

# 1 Tread Unit Cementer 417 

# 1 Tread Unit Swabbing 20 

#2 Tread Unit Cementer 417 

#2 Tread Unit Swabbing 20 

40 Gal. Pony Churn Mixer [155] 10 

Estimated 
1980 VOC Emissions 

(Kg/day) 

11 

11 

11 

10 

10 

10 

10 

10 

10 

10 

10 

10 

417 

20 

417 

20 

10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 

•' I 
II 

--- -~--- ---- ' 



I 
I 40 Gal. Pony Churn Mixer [156] 10 10 

I 40 Gal. Pony Churn Mixer [157] 10 10 

Small Mixer 10 10 

I 2 Calender 76 76 

I 
# 35A Drum Cement Spray Unit [20 1] 24 24 

#35A Drum Cement Spray Unit [201SJ 65 65 

I #52 Drum Cement Spray Unit [202] 24 24 

#52 Drum Cement Spray Unit [202SJ 65 65 

E 52-A Outside Tire Painter 236 236 

~ 
52-A Inside Tire Painter 13 13 

Rad~ & Bias Tire Painter [304] 17 17 

E Rad. & Bias Tire Painter [3048] 46 46 

Rad. & Bias Tire Painter #2 [305] 6 6 

E Rad. & Bias Tire Painter 2 203 203 

Curing Press Rows 13 and 14 84 84 

~ Curing Press Tows 11 and 12 157 157 

~ 
1 unit - Rows 3,4,5,6, 7 and 8 191 191 

South Curing Rm. Row 9 and 10 118 118 

I Curing Pres Rows A & B 173 173 

J Row - Hea~ Duty Press 87 87 

I H.D. Inside G/T Painter 8 8 

I H.D. OUtside G/T Painter 91 91 

No. 1 Boiler (Comb. Eng.) 3 3 

I No. 2 Boiler (Wickes) 3 3 

No. 3 Boiler (B&W) 2 2 

I 
Total 2,729 2,729 

i *Typical Summer Day for 1978 

E 



Penco Products, Inc. 

SIC Code: 2542 

TABLE 

!'rincipal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Location: Upper Providence Township, Montgomery County 

Principal Operations . 

Wide Line -ES Paint 

Narrow Line - ES Paint 

Paint Baking Oven 

Total 

*Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)• 

181 

182 

545 

908 

Estimated 
1980 VOC Emissions 

(Kg/day) 

181 

182 

545 

908 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Lee Tire &: Rubber Co. 

SIC Code: 30 11 

Location: Whitemarsh Township, Montgomery County 

1978 VOC Emissions 
Principal Operations U{i/day)* 

# 3 Banbury Mixer 21 

# 4 Banbury Mixer 11 

# 5 Banbury Mixer 19 

# 3,4 Batch-Off Mills 22 

#1-11,12,13 Mills 9 

#6 Calender 7 

8-8 Undertread Cementer 25 

10-10 Undertread Cementer 872 

Bead Spray Booth 14 

Precure Spray Booth # 1 451 

Precure Spray Booth # 2 451 

Precure Spray Booth # 3 159 

Truck Tire Pre-cure Spray 220 

51 Curing Presses Bldg. #45 257 

25 Curing Presses Bldg. #2 126 

Estimated 
1980 VOC Emissions 

(Ki/daJ) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



16 Curing Presses, Bldg. #35 

8 Curing Presses (Truck) 

Passenger Tire Building 

Truck Tire Building Area 

Total 

*Typical Summer Day for 1978 

95 

101 

302 

64 

3,226 
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0 I 
0 I 
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TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Synthane - Taylor Corp. 

SIC Code: 3079 

Location: Upper Providence Township, Montgomery County 

Principal Operations 

Coater #4 

Coater #5 

Coater #6 

Saw Dept. 

Small Lathe 

Total 

* Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)• 

2 

6 

6 

2 

1 

17 

Estimated 
1980 VOC Emissions 

(Kg/day) 

2 

6 

6 

2 

1 

17 



/ 
TABLE 

Principal Emitting Operations at Point 
Sources of Reactive VOC Emissions for the 

Five County Southeastem Pennsylvania Region 

Synthane- Taylor Corp., Valley Forge 

SIC Code: 3079 

Location: West Norriton Township, Montgomery County 

Principal Operations 

Coater #2 

Coater #3 

Total 

* Typical Summer Day for 1978 

19'18 VOC Emissions 
(Kg/day)• 

4 

1 

5 

Estimated 
1980 VOC Emissions 

(Kg/day) 

4 

1 

5 
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Superior Tube Co. 

SIC Code: 3841 

TABLE 

Principal Emitting Operations at Point 
Sourees of.Reactive VOC Emissions for the 

Five COtmty Southeastem Pennsylvania Region 

Location: Lower Providence Township, Montgomery County 

19'18 VOC Emissions 
1: Principal Operations 11 -- {Kg/day)* 

I 
I 
i 
I 
I 
I 
I 
I 
I 

Flush/Blowout Booth 1603 

Flush/Blowout Booth 

Flush/Blowout Booth 

Flush/Blowout Booth 

Spray Booth 1540 

Total 

* Typical Summer Day for 1978 

82 

14 

92 

14 

10 

212 

Estimated 
1980 VOC Emissions 

{Kg/day) 

82 

14 

92 

14 

10 

212 



Emissions by process for each source for Philadelphia County can be found in 
the annual NEDS submittal. 
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APPENDIX 1 
DERIVATION OF ACTIVITY LEVELS AND 

EMISSION FACTORS USED TO 
DETERMINE VOLA TILE ORGANIC COMPOUND EMISSIONS 

BY SOURCE TYPE 

Degreasing 

1980 emissions were calculated by using a 3 lb./capita/year emission factor as 
recommended in reference 1. Population figures were taken from reference 2. 
Population figures for Bucks, Chester, Delaware, Montgomery, and Philadelphia 
Counties were supplied by the Delaware Valley Regional Planning Commission (DVRPC) 
in reference 3. The emissions were assumed to be reactive and uniform throughout 
the year (reference 4). · 

1987 emissions were projected by population. 1987 population figures for Bucks, 
Chester, Delaware, Mongtomery, and Philadelphia Counties were supplied by the 
DVRPC. 1987 population figures for Lehigh and Northampton Counties were supplied 
by the Joint Planning Commission Lehigh-Northampton Counties (reference 5). The 
figures for Allegheny, Armstrong, Beaver, Butler, Washington, and Westmoreland 
Counties were calculated based on 1970 and 1980 census data. A 2596 emission 
reduction was expected due to Departmental regulations. 

Dry Cleaning 

. 1980 emissions were calculated by using a 1.5 lb./capita/year emission factor as 
recommended in reference 1. The emission factor combined the 1.2 lb./capita/year 
emission for commercial plants and 0.3 lb./capita/year emission for self-service 
plants. Emissions were assumed to be reactive and uniform throughout the year 
(reference 4). 

1987 emissions were projected by population. No emission reduction was expected 
as a result of Departmental regulations. 

Architectural Coatings 

1980 emissions were calculated using the national average of 4.6 lb./capita/year 
emission factor as recommended in reJerence 1. Emission were assumed to be reactive 
and uniform throughout the year (reference 4). 

1987 emissions were projected by population. No emission reduction was expected 
as a result of Departmental regulations. 

Auto Body Refinishing 

1980 emissions were calculated by an emission/employee factor of 2.6 
tons/employee/year as recommended by reference 1. The employment levels listed 
in reference 23 as SIC codes 7531 and 7535 were used to establish county activity 
levels. Emissions were assumed to be reactive and uniformly distributed throughout 
the year (reference 4). 

1987 emisions were projected by employment. Employment levels were obtained 
from reference 20. No emission reduction due to Departmental regulations was 
expected. 



Graphic Arts 

1980 emissions were calculated using a 0.8 lb./capita/year emission factor as 
recommended in reference 1. Graphic Arts facilities included in the point source 
inventory were assumed to not be covered in this class. Emissions were assumed to 
be reactive and uniform throughout the year (reference 4). 

1987 emissions were projected by population. No emission reduclion due to 
Departmental regulations was expected. 

Commercial/Consumer Solvent Use 

1980 emissions were calculated using a 6 • .3 lb./capita/year emission factor as 
recommended in reference 1. Emissions were assumed to be reactive and uniform 
throughout the year (reference 4). 

1987 emissions were projected by population. No emission reduction due to 
Departmental regulations was expected. 

Cutback Asphalt 

1980 cutback asphalt usage for state roads in gallons per county was supplied by the 
Pennsylvania Department of Transportation (reference 6). Emissions were calculated 
based on percentage solvent content _(reference 7) and evaporation rates in reference 1. 
Average emission rates per mile of state road was assumed to be applicable to 
non-state roads. State and non-state road mileage was supplied by the Pennsylvania 
Department of Transportation (reference 8). Emission were assumed to occur during 
April through September (reference 4). All emissions were assumed to be reactive. 

1987 emissions were projected by assuming non-complying cutback asphalt would be 
converted to emulsified asphalt as required by Departmental regulations. 1980 paving 
rates were assumed to be representative for 1987. 

Structural Fires 

1980 emissions were based on an estimated 6 fires per thousand people as recommended 
by reference 1. An emission factor of 107 lbs./structural fire was attained from 
reference 9. Reference 10 estimates the reactive portion of emissions as 5896. 
Therefore, a reactive emission factor of 62 lb./structural fire was used. Emission 
were assumed to uniform throughout the year (reference 4). 

1987 emissions were projected based on population. No emission reduction was 
expected due to Departmental regulations. 

Forest Fires 

1980 -fire statistics (acres burned/county) was supplied by the Division of Forest Fire 
Protection (reference II). A fuel loading factor of 11 tons/acre was obtained from 
reference 12. Reference 12 suggests an average emission factor of 24 lbs./ton. 
Reference 10 quotes forest fire emissions as 8096 reactive. An emission factor was 
calculated to be 19.2 lbs./ton. Emissions were assumed to be uniform throughout 
the year (reference 4 ). 

1987 emissions were assumed to be constant. No emission reduction was expected 
due to Departmental regulations. 
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Gasoline Marketing 

1980 gasoline sales were supplied by the Pennsylvania Department of Revenue 
(reference 13). Estimated vehicular travel (VMT) was supplied by the Pennsylvania 
Department of Transportation (reference 14) and DVRPC (reference 15). The total 
gallons sold was distributed to each county by VMT. Emission were calculated by 
emission factors from reference 12 of 9.4 lbs./1000 gallons for Stage I and 
9.0 lbs./ 1000 gallons for Stage II. Emissions were assumed to be ~iform throughout 
the year (reference 4). 

1987 emissions were projected based on projected VMT and vehicle gasoline mileage. 
Gasoline mileage data was based on congressionally mandated values found in 
PL 94-163. VMT data for Lehigh and Northampton County was supplied by 
Pennsylvania Department of Transportation (reference 27). VMT data for 
Philadelphia and Pittsburgh were supplied by the designated agencies (references 15 
and 2~. Emissions for Stage I were assumed to be reduced 9796 due to Departmental 
regulations. Estimated emission factors were taken from reference 12. 

Highway Mobil Sources 

1980 emissions, by county, were supplied by the Pennsylvania Department of 
Transpertation (reference 14), Delaware Valley Regional Planning Commission 
(reference 15), and Southwestern Pennsylvania Regional Planning Commission 
(reference z•). 

1987 emissions were supplied by the appropriate agency (references 21, 15, and 2.6). 
The inspection and maintenance program was assumed to be in effect in the three 
metropolitan areas of Allentown, Philadelphia, and Pittsburgh. Additional 
documentation on motor vehicle emissions is available fro~ the appropriate agency. 

Aircraft 

1980 aircraft activity was supplied for all public airports by the Pennsylvania 
Department of Transportation (reference 16). Military aircraft operations were 
supplied by the Federal Aviation Administration (reference 17). A fleet mix was 
calculated for each airport. Average emission factors reflecting the fleet mix was 
developed from reference 12. All emissions were assumed to be reactive and uniformly 
distributed throughout the year (reference 4). 

1987 emissions were projected using data supplied by the Pennsylvania Department 
of Transportation (reference 18). The fleet average emission factors were assumed 
to remain the same. No emission reduction was assumed as a result of Departmental 
regulations. 

Railroad Locomotives 

1980 emission factor of 94 lb./1000 gallons was taken from reference 12. Railroad 
fuel consumption was taken from reference 19. Emissions were allocated to the 
Counties by population. All emissions were assumed to be reactive. Emission were 
assumed to be uniformly distributed throughout the year (reference 4). 

1987 emissions were projected by population. No emission reduction was expected 
due to Departmental regulations. 



Vessels 

1980 emissions were calculated as recommended in reference 1. All emissions were 
assumed to be reactive and uniformly distributed throughout the year (reference 4). 

1987 emissions were projected by employment. Employment data was taken from 
reference 20. No emission reduction was expected as a result of.Departmental 
regulations. · 

Small Utility Engines 

1980 emission factor of 448 lb./1000 gallons was calculated based on reference 12. 
Reference 12 recommends a national average fuel usage of 13 gallons per engine. 
Emissions were then calculated on a per engine basis. Emissions were assumed to be 
reactive. Emissions were assumed to occur during April through September 
(reference 4)~ 

1987 emissions were projected by population. No emission reduction was expected 
due to Departmental regulations. 

Agriculture 

1980 emissions were based on the amount and type of fuel consumed by farm vehicles. 
The number of farm vehicles was obtained from reference 21. It was assumed that 
60% of the tractors in the State were gasoline powered and the remaining 4-0% were 
diesel powered. The annual average fuel use of 427 gallons per tractor was provided 
by ref~rence 22. Emission factors were obtained from Reference 12 for farm machinery. 
The emissions were assumed to be reactive and uniform in the period April through 
September (reference 4). 

1987 .emissions were based on agriculture employment from reference 20. No emission 
reduction was expected due to Departmental regulations. 

Construction Equipment 

1980 emission levels were calculated by using the number of employees for heavy 
construction from SIC 16 listed in the County Business Patterns (reference 23). Fuel 
consumption from reference 19 for off-highway fuel use was apportioned to the 
Counties by the number of heavy construction employees. The emission factors for 
the-inventory were from reference 12. All emissions were assumed to be reactive 
and uniform throughout the year (reference 4). 

1987 emission projections were based on heavy construction employment from 
reference 20. No emission reduction was expected due to Departmental regulations. 

Point Sources 

1980 point source data for Allegheny County was supplied by the Allegheny County 
Department of Health, Bureau of Air Pollution Control (reference 24). Point source 
emissions for Philadelphia County were supplied by the Philadelphia Department of 
Health, Air Management Services (reference 2.5). 

Emissions for all other counties were calculated based on 1978 Pennsylvania Emissions 
Data System. The total hydrocarbon emissions for each emitting source in the Stat~ 
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for those facilities greater than 15 tons per year were adjusted to reactive VOC 
based on reference 10. Emissions were adjusted to typical summer day by use of 
quarterly throughput data. 

1987 emissions for Philadelphia and Allegheny Counties were supplied by the 
appropriate agency. 

• 1987 activity levels· for Armstrong, Beaver, Bucks, Butler, Chester, Delaware, Lehigh, 
Montgomery, Northampton, Washinton, and Westmoreland Counties was assumed to 
be constant. Expected plant shutdowns and the effect of Departmental regulations 
were used to adjust the emission levels. Industrial growth was estimated on a county 
wide basis by employment projection supplied by the appropriate agency. 



Railroads 

APPENDIX 2 
DERIVATION OF ACTIVITY LEVELS 

AND EMISSION FACTORS USED TO DETERMINE 
OXIDES OF NITROGEN EMISSIONS BY SOURCE TYP,E 

1980 emission factor of 370 lbs./1000 gallons was taken from reference 12. 
Railroad fuel consumption was taken from reference 19. Emissions were allocated to the 
counties by population. Emissions were assumed to be uniform throughout the year 
(reference 4). 

1987 emissions were projected by population. No emission reduction as a result 
of Departmental regulations was expected. 

Aircraft 

1980 aircraft activity was supplied for all public airports by the Pennsylvania 
Department of Transportation (reference 16). Military aircraft operations were supplied 
by the Federal Aviation Administration (reference 17). A fleet mix was calculated for 
each airport. Average emission factors reflecting the fleet mix was developed from 
reference 12. All emissions were assumed to be uniform throughout the year (reference 4). 

1987 emissions were projected using the data supplied by the Pennsylvania 
Department of Transportation (reference 18). The fleet average emission factors were 
assumed to remain the same. No emission reduction as a result of Departmental regulations 
was assumed. 

Vessels 

1980 emissions were calculated as recommended in reference 1. All of the 
emissions were assumed to be uniformly distributed throughout the year (reference 4). 

1987 emissions were projected by employment. Employment data was taken 
from reference 20. No emission reduction due to Departmental regulations was expected. 

Small Utility Engines 
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1980 emission factor of 41.9 lbs./1000 gallons was calculated based on reference 12. J 
Reference 12 recommends a national average fuel usage of 13 gallons per engine. Emissions 
were then calculated on a per engine basis. Emissions were assumed to occur during April 
through September (reference 4 ). J 

1987 emissions were projected by population. No emission reduction as a result 
of Departmental regulations was expected. t 

.. 



I 
I 
li 
I 
I 
E 
I 
I 

E 
I 
I 
I 
I 
I 
I 
I 
I 

Agriculture 

1980 emissions were based on the amount and type of fuel consumed by farm 
vechiles. The number of farm vehicles was obtained from reference 21. It was assumed 
that 6096 of the tractors in the state were gasoline powered and the rem,aining 4096 were 
desiel powered. The annual average fuel use of 427 gallons per tractor was provided by 
reference 22. Emission factors were obtained from reference 12 for farm machinery. 
Emissions were assumed to be uniform in the period April through September (reference 4). 

1987 emissions were based on agriculture employment from reference 20. No 
emission reduction as a result of Departmental regulations was expected. 

Construction Equipment 

1980 emission levels were calculated by using the number of employees for 
heavy construction from SIC 16 listed in the County Business Patterns (reference 23). The 
fuel consumption from reference 19 for off-highway fuel use was apportioned to the counties 
by the number of heavy construction employees. The emissions factors for the inventory 
were from reference 12. All emissions were assumed to be uniform throughout the year 
(reference 4). 

1987 emission projections were based on heavy construction employment from 
reference 20. No emission reduction due to Department regulations was expected. 

Structure Fires 

1980 emissions were based on an estimated six fires per thousand people as 
recommended by reference 1. An emission factor of 17 pounds per structure fire was 
obtained from reference 9. Emissions were assumed to be uniform throughout the year 
(reference 4). 

1987 emissions were projected based on population. No emission reduction as 
a result of Departmental regulations was expected. 

Forest Fires 

1980 fire statistics-(acres burned/county) was supplied by the Division of Forest 
Fire Protection (reference 11). A fuel loading factor of 11 tons per acre was obtained 
from reference 12. Reference 12 suggests an average emission factor of 4 pounds per ton. 
Emissions were assumed to be uniform throughout the year (reference 4). 

1987 emissions were assumed to be constant. 

Highway Mobile Sources 

1980 emissions, by county, were supplied by the Pennsylvania Department of 
Transportation (reference 14), Delaware Valley Regional Planning Commission (reference 15), 
and Southwestern Pennsylvania Regional Planning Commission (reference 16). 



1987 emissions were supplied by the appropriate agency (references 17, 15, 
and 26. ). The inspection and maintenance program was assumed to be in effect in the three 
metropolitan areas of the Allentown, Philadelphia, and Pittsburgh. Additional documentation 
on motor vehicle emissions is available from the appropriate agency. 

Point Source 

1980 point source data for Allegheny County was supplied by the Allegheny 
·County Department of Health, Bureau of Air Pollution Control (reference 2lf.). Point source 
emissions for Philadelphia County were supplied by the Philadelphia Department of Health, 
Air Management Services (reference 25). 

Emissions for all other counties were based on 1978 Pennsylvania Emission 
Data System information. The total oxides of nitrogen emissions for each emitting source 
in the state for those facilities greater than 15 tons per year were adjusted to typical 
summer day by use of quarterly throughputs. · 

1987 emissions for Philadelphia and Allegheny Counties were supplied by the 
appropriate agency. 

1987 activity levels for Armstrong, Beaver, Bucks, Butler, Chester, Delaware, 
Lehigh, Montgomery, Northampto~, Washington, and Westmoreland Counties were assumed 
to be constant. Expected plant shutdowns and the effect of Departmental regulations 
were used to adjust the emission levels. Industrial growth was estimated on a countywide 
basis by employment projections supplied by the appropriate agency. 
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Mr. Kent R. Miller 
Acting Director 
Regional Planning 

f 

Post Office Box 2063 
Harrisburg, Pennsylvania 17120 

May 14, 1982 

Delaware Valley Regional Plannins Commlsslon 
1819 J.P. Kennedy Boulevard 
Philadelphia, PA 19103 

Dear Mr. Miller: 

Enclosed are the results of the varlabllity study done by the Department 
on the Emperlcal Kinetic Modeling Approach (EKMA) model. This material is a 
follow-up to my Aprll 26, 1982 letter to John Coscia. 

I would like to point out that the work which DVRPC has done using 
EKMA has been performed well and is ln accordance with the guidance supplied by 
the U.S. Environmental Protection Agency. The following discussion does not 
question your work with the model. Rather, it assesses the accuracy and precision 
of the model itself. 

The Department performed a sensitivity analysis of the EKMA model. 
All Input parameters to the EKMA model were varied over a range of values which 
reflects the accuracy of the measurement of these input parameters. For instance, 
the HC/NOx ratio was varied from 6.0:1 to 10.,:1 because this ls a conservative 
estimate of the range of values measured for the Philadelphia metropolitan area 
for days which show violations of the ozone standard. Each input parameter was 
varied individually. We did not study any synergistic effects. The Department 
has conducted this study in order to determine how the EKMA model varies when 
the model Inputs are changed. 

The Department used DVRPC's Inputs for JWle 24, 1980. This was the 
day selected as the "control" data for the 1982 State Implementation Plan revision. 
The Department varied one input parameter at a time and analyzed the computer 
results for four potential HC:NOx ratios. The enclosed table contains the results 
of the variability study. The table Usts the variables which were examined, the 
emission reduction requirements, and the maximum ozone value which Is predicted 
for each variable. 

Several generalities can be stated based on the study results. First, 
the predicted maximum ozone level when compared to the actual measured ozone 
exceedence is overestimated in most cases. Second, the surface ozone transport, 
maximum mixing height, and initial N<ll/NOx ratios seemed to have little effect 
on the emission reduction requirements. Third, the initial propylene and aldehyde 
factions and concentrations of aloft ozone, surface and aloft hydrocarbon, and 
surface and aloft NOx seem to have larger impacts on emission reduction requirements. 



Mr. Kent R. Miller 2 May 14, 1982 

Specifically, several of the categories investigated appear to raise 
valid questions regarding the EKMA model. The EKMA model is chemically based 
on reactions of hydrocarbon compounds of propylene, aldehyde, and butane. These 
chemical compounds were selected to simulate smog chamber studies of a~tomotlve 
exhausts. Thus, this chemical make-up may be biased toward conditions not measured 
In ambient conditions. The EPA assumed that the VOC was 2'~ propylene. The 
EPA sampled hydrocarbon species at three sites in the Commonwealth in 1980 
("Sampling and Analysis of Hydrocarbon Species for Region III"~ August 1911). 
The nearest (to Phlladelphia) sampling slte was Kutztown. Data from this slte 
would Indicate that the propylene fraction is actually 1-8ext of the reactive 
hydrocarbons.. If this value was input into the EKMA model, the varabllity test 
results would indicate a control requirement less than 37 .6CX» (HCaNOx ratio of 
8.2:1). 

Pollutant transport is another area where EPA's methodology for running 
the EKMA model can be questioned. EPA suldance would indicate that transported 
levels of NOx are very low when compared to urban levels and, therefore, should 
be ignored. DVRPC, in accordance with EPA guidance, included no transport of 
NOx• The Department believes that the EPA guidance may be overly conservative. 
Aloft levels of oxides of nitrogen, if calculated using the same method as for 
ozone, would be recorded at levels of 0.02 ppm and greater. The variability study 
would indicate that the control requirement would be less than 38.0~ (HC:NOx 
ratio of 8.2: 1). If surface NOx measurements are Input into the model, the control 
requirements would be less than l,.4~ (HC:NOx ratio of 8.2:1). 

I 

Finally, EPA guidance should be questioned concerning the HC:NOx 
ratio selection. EPA BtJldance states that 6-9 a.m. ambient monitored levels of 
non-methane hydrocarbons and NOx should be used to develop the HC:NOx ratio. 
Ratios developed in this manner (for the days modeled) ranged from 2.7 to 13.9. 
This demonstrates the large variability in the ambient measurements which may 
be due to the large inaccuracies of the hydrocarbon monitors. Because of this, 
the median ratio may be a better indication of the day to day conditions. Thus, if 
the median HC:NOx ratio of 6.9d was used, the emission reduction requirement 
would be 37.296. · 

The Department believes that the results demonstrate that the EKMA 
model is highly variable and uncertain. For example, In the specific examples 
cited above, the emission reduction requirements ranged from less than 3'96 to 
38cr,. Since the enforceable measures included ln the plan are estimated to achieve 
an emission reduction in excess of 39%1 :ehe Department considers that the plan 
demonstrates attainment of the ozone standard by 1987 within the uncertainty 
inherent in the EKMA modeling methodology. 
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Mr. Kent R. Mmer 3 May 14, 1982 

Thank you for your assistance in this matter. Should you have any 
questions, please feel free t~ contact me at telephone• (717) 787-f~lO. 

Enclosure 

Sincerely, 

GARY L. TRIPLETT, Chief 
Division of Air Resource Management 
Bureau of Air Quality Control 



• 
PHILADELPHIA VARIABILITY TEST 

VALUE 

Maximum 
Calculated 

Category DVRPC Variable 03 (ppb) 

Initial Propylene 
Fraction 0.25 0.15 180 

0.20 186 
0.30 193 

l • 0.35 195 

Initial N02/NOx 0.25 0.15 190 
· Ratio 0.20 190 

0.30 190 . 0.35 190 

Initial Aldehyde 0.05 0.02 188 
Fraction 0.10 193 

~aximum Mixing 
Height 1235m 1100m 203 

1500 171 
1700 159 

I 

~ollutant Transport 
Surface o3 0.009ppm O.OOOppm 190 

0.020 190 

Aloft o3 0.050 0.030 183 
0.080/0.069 201 

Surface HC o.o 0.6 205 

1Aloft HC 0.040/0.024 0.021 188 

0.099 195 
0.040 190 

• Surface NO 
X 

0.0 0.1 202 
1 
. Aloft NO o.oo 0.02 203 
~- X 

. Transport only 
Aloft o

3 0.05 186 
I • 

Standard Run (DVRPC) 185 

Actual o
3 171 

I 

. 
% EMISSION REDUCTION 

HC:NOJt HC:NO HC:NO 
X X 6.0:1 6.9:1 8.2:1 

24.6 29.2 37.6 
29.6 35.1 40.4 
37.0 42.0 47.7 
40.8 45.6 50.0 

33.3 39.1 43.2 
32.6 38.4 43.2 
32.6 40.0 46.1 
33.7 38.8 44.3 

29.8 35.2 41.3 
37.9 43.2 48.8 

32.5 39.0 44.3 
33.3 39.8 45.8 
33.1 38.5 45.5 

33.3 39.1 43.8' 
32.6 38.1 45.5 

29.5 35.4 41.1 
36.8 42.1 48.1 

59.7 63.6 68.5 

34.4 40.0 44.0 

41.6 48.0 53.0 
35.6 40.0 46.1 

27.1 30.7 35.4. 

28.4 32.9 38.0\ 
! 

31.9 36.3 43.0 

32.6 37.2 43.8 

, 

I 
I 
I -HC:NO 

1o.lf 

45.J 
49. 
55.2 
57.1 

51.5 
53.1 
52. 
52.6 

50., 
56. 

51.1 
52.9 
54.1 

51.1 
52. 

49., 
55. 

74.4 

54.J 

61.t 55. 

42.0 

46.91 

49.51 

53.51 

I 
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1982 STATE IMPLEMENTATION PLAN 

PHILADELPHIA AIR QUALITY CONTROL REGION 

. ~KMA ANALYSIS SUMMARY 
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SITE DAY SELECTION 

- 1979 .. 1981 MAXIMUM HOURLY OZONE 
READINGS PHILADELPHIA AQCR 
MONITORING SITES 

SOURCE - PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL 
RESOURCES 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL . 
PROTECTION 

PHILADELPHIA AIR MANAGEMENT SERVICES 

PROCESS - IDENTIFY 5 HIGHEST HOURLY OZONE RECORDINGS 
ABOVE 15 PPM STANDARD 
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E 
·uATE 03/08/82 PHILADELPHIA EKMA A~ALYSIS 1982 SIP 

MAXIMUM OZCNE VIOLATIONS 1979-1981 

SITE DATE M4X 
03 

PPM 

BRISTOL 8/26/80 .lOl 
tiRISTOL b/05/79 .193 
dklSTOL ~/15/80 .18J 
SKISTOL 8/07/80 .176 

PAGE 1 

I -------------------------~k~~~~=------~~~::~~--:176 
. CAMDEN 7/18/81 .1d0 

CAMDEN 7/21/80 .174 
CAMUEN ~/15/81 .169 
CAMDEN 6/26/80 .166 I 
CAMOtN 8/07/80 .164 

E -------------------------~~;~-;~~-----~;;~;~~-----:;~~--------------------------

E 

' E 

CAPE MAY 7/12/81 .150 

CHESTER 
CHESTER 
CHESTER 
CHESTER 
CHESTER 

d/2.5/80 
7/13/79 
7/16/80 
b/07/79 
7/Uit/80 

.194 

.183 

.172 

.170 

.169 

--------------------------------------------------------------------------

I ----------

CLAYMOi'tiT 
CLAYMONT 
CLAYMONT 
CLAYMONT 

MCGUIRE 
MCGUIRE: 

7/16/80 
8/10/79 
7/19/79 
7/21/80 

7/21/80 
7/16/dO 
7/31/80 
8/0l/80 
8/02/80 

.170 

.1 70 

.160 

.150 

.zz8 

.218 

.204 

.193 

.173 
I 
1 
I 
E 
I 
I 
I 
m 

MCGUIH.c 
MCGUIRE 
MCGUIRE ------------------------ --------------------------------------
N/E 
N/E 
N/E 
N/E 
N/E 

A I RP 8/05/80 
AIRP d/07/80 
AIRP f>/15/81 
AlRP 6/29/80 
A I RP 7 I 13/7 9 

.180 
• 180 
.180 
.170 
.toO -------------- -----------------------------------------------~-~-NORRI STO 

NURRISTO 
NORRIS TO 
NORRISTO 
NORRIS TO 

8/01/81 
6/19/80 
7/13/79 
8/14/80 
~/28/80 

----------------------------· 

.221 
.197 
.183 
.178 
.176 
------------



-DATE 03/08/82 PHILADELPHIA EKMA ANALYSIS 1982 SIP 
MAXIMUM OZG~E VIOLATIONS 1979-1981 

SITE 

ROX8GROU 
ROXBOROU 
KlJX8uROU 
kUXBUROU 
K0X8GROU 

UAT E 

7/13/79 
7/19/79 
7/20/79 
8/28/79 
6/24/80 

MAX 
03 

PPM 

.zoo 

.1 70 

.170 

.160 

.160 

PAGE 

-------------------------~~~;~-----;;~;;;~------.~~~-----------------------41~ 

-------------------------------------------------------------------------------
SOMMERVl 7/J~/79 .lo3 

---------------------------TREN~~---~;~~;;~----~lOo----------------------~1~ 
TRE~TON 7/21/8~ .19• 
TkENTON d/04/80 .189 
TRE~TON 6/24/80 .171 I 
TRENTO~ ~/23/SO .164 

------------------------------------------------------------------------------lr 
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TRAJECTORY IDENTIFICATION 

- SURFACE WIND SPEEDS AND DIRECTIONS 
PHILADELPHIA AMS ALLEGHENY MONITORING STATION* 
FOR SELECTED DATES. 

SOURCE - PHILADELPHIA AIR MANAGEMENT SERVICES 

PROCESS - CALCULATE AVERAGE WIND SPEED AND PREVAILING 
DIRECTION 

- ELIMINATE SITE-DAYS NOT DOWNWIND PHILADELPHIA 
CBD 

-IDENTIFY UPWIND MONITORING SITE.FOR ALOFT 03 

* NE AIRPORT SUBSTITUTED FOR MISSING DATA 



DATE 07/19/82 

SITE 

PHILADELPHIA EK~A ANALYSIS 1982 SIP 
SITE-DAYS ELIMINATED 

DATE MAX 
03 

PPM 

WI NO 
il I REC 
1-16 

WIND 
SPEED 

MPH 

BRISTOL 8(26/80 .201 VR 3 

PAGE 

------------~~~~~~------~~~~~----=~~-------~~-------3--------------ii-
CA~OE~ 7/18/81 .180 9 3 
CA~OEN 7/21/80 .174 11 4 

--------------~~~~~-- ____ 6/16/~ ____ ::~-------:~ ________ : ______________ ~-
7/16/80 .172 10 4 CHESTER 

CHESTER 

-------------------- _____ 7_1_0_4:~ ____ :169 1:__ ____ ~-----------------~-
CLAYMONT 7/16/80 .170 10 4 
ClAYMONT 8/10/79 .170 10 7 
CLAYMONT 7/19/79 .160 VR 8 
CLAYMONT 7/21/80 .150 11 4 

MCGUIRE 
MCGUIRF. 

7/31/80 
8/01/80 

.204 

.193 

-----------------------VR 
VR 

3 
4 

I 
I 

-----------------------------------------------------------------------------

----------------~~==~~g ----~~l~~~~-----=!~~------:~ -------~-------------_jl-
ROXBOROU 8/28/79 .160 8 9 

1-------------------------------,--
S/ E TREAI 7/12/79 .170 14 8 

-----~--------- ------------·------------ ------------------------------------~---

I 
.I 
I 
I 
I 
I 
I 
I 
I 



E 
~ 

~ 

E 
I 
E 

OA TF 07/1 q1 EJ2 

SITf 

BRISTOl. 

PHILADELPHIA EKMA ANALYSIS 1982 SIP 
SITE-DAYS SELECTED FOR ANALYSIS 

DATE MAX WIND WINO 
03 OIREC SPEED 

PPM 1-lo MPH 

6/05/79 .193 10 4 

UPWIND 
J3 

SITE 

CLAYMONT 

PAGE 1 

--·-----------
....._._ ______ 

------------------~-------
CHESTER 6/07/79 .170 4 3 VAN HISLVL 

-------- ------------------~----------~--------------------
SOMMER VI .163 9 6 DOWNINGTO~ 

-----------------------------~--------------------------------·--------------ROXBllROU 
CHESTER 
NnRRISTJ 
N/ F A I ~p 

7/13/79 
7/13/7q 
7/13/79 
7/13/79 

-----------------·---

.200 

.183 

.183 

.160 

VR 
VR 
vR 
\/R 

7 
1 
7 
7 

DOWNING TOW 
OOWNINGTOW 
OOWNINGTOW 
DOWN! NGTON 

-------------------- ----.------
E -----~~-XB~~---~~-9-/-79_. _ _::~---"-R------~----_:~N 1 NGT~----

i 
I 
i 
I 
I 

ROXROROU .170 VR 5 SOMMER\/ ILL 

-------------~-----------------------------------------------------
RRISTOL ~/15/80 .183 11 3 CLAYMONT 

-------------- ----
TRFNTON 6/23/80 .164 10 3 CLAYMONT 
--- ------------------------------------------------------

TRE'-JTnN 6/24/80 
ROXROROU 6/24/80 

------------
NORR I ST1 6/28/80 

.171 
.160 

.176 

10 
10 

3 
3 

CLAYMONT 
CLAYMONT --------- ------------

VR 4 CLAYMONT 

-------------------------------------------------------~----------------------N/E AIRP 

-----------------------------MCGUIRE 7/16/80 --------·---·---
MCGUIRE 
TRENTON 

7/21/80 
7/21/80 

----------------------------

.170 ---

.218 

.228 
.194-

10 3 CLAYMONT 

---------------------------------------10 4 CLAYMONT 

11 4 CLAYMONT 
11 4 CLAYMONT 

·-----------------~~--------
.173 10 E _______ ~_c_GU __ I_R:__ ____ ~_,_o_2_,_a_o __ --__________ _ 5 CLAYMONT 

--------------------------------TRENTON 8/04/80 .189 10 3 CLAYMONT 

I_ --_-_-_-N-,;-~~;;--==~~;;;~-----~-~-~-~--a-~------~=--=~----------~~-4---~----_c~~-----­

l 
i 

N/E AIRP 
CAMDEN 

8/07/80 
8/07/RO 

.180 
.164 

VR 
VR 

3 
3 

NORRISTOWN 
NORRISTOWN 

-----------------------------~---------------------------------------------------CHESTER 8/25/80 .194 VR 3 CLAY:'40NT 

-------------------------------------------------- --------------------------CAMDEN 8/26/80 .166 IJR 3 CLAYMONT 

---------------------------------------------------------------------------------



DATF 02J1qJA7 

SITE 

RR ISTOL 

PHILADELPHIA EKMA ANALYSIS 1982 SIP 
SITE-DAYS SELECTED FOR ANALYSIS 

DATE 

8/2.7/80 

MAX 
03 

PPM 

.176 

WIND 
DIREC 
1-16 

13 

WINO 
SPEED 

MPH 

3 

UP~ INO 
03 

SITE 

CLAYMONT 

PAGE 

I 
I 

----------------------------------------------------
TR FNTON 
N/ E AIRP 

6/15/81 
o/15/81 

.206 

.180 
10 
10 

3 
3 

ClAYMONT 
CLAYMONT 1 -------------------------C:A PF MAY 6/30/81 ·~~~--------: ______ ___: _____ __:~MMERV::: _____ ~-

.150 14 0 NORRISTIW~ C:A PE MAV 7/12/81 

------------------ -- --
NORR lS TO 8/01/81 .221 VR A CL~~~-----1L------

I 
I 
I 
I 
I 
I 
I 
·I 

I 
I 
I 
I 
I -- ·------ -- .,. --- - - ~----- -- ···- -:.-~·- ·-···· 
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ALOFT OZONE 

- SURFACE OZONE READING HOUR AFTER INVER­
SION RISE AT IDENTIFIED UPWIND MONITOR 

SOURCE - STATE MONITORING DATA OR PHILADELPHIA 
OXIDANT DATA ENHANCEMENT STUDY 1979 

PROCESS - 1979 EPA ACOUSTIC RADAR USED TO 
DELINEATE INVERSION RISE 

- 1980/1981 ASSUME 11 A.M. INVERSION 
BREAK-UP BASED UPON 1979 DATA 



ALOFT NON-METHANE HYDROCARBONS & OXIDES OF NITROGEN 

"Philadelphia Oxidant Data Enhancement Study" 

DATE NMHC NOX ~ Slilrface 03 * 
PPM PPM 

7/5/79 0.029 

8/4/79 0.000 0.054 0.058 

8/5/79 0.058 0.011 0.044 0.058 

8/6/79 0.002 0.023 0.061 

811/19 0.037 0.000 0.026 0.031 

8/10/79 0.099 0.000 0.051 0.058 

8/16/79 0.021 0.000 

Mean 0.045 0.002 0.040 0.053 

Median 0.037 o.ooo 0.044 0.058 

Desig~ Value 0.040 o.ooo --- (Surface Monitors) 

* Downingtown Surface Monitor Readings 10 A.M. 

·--
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ALOFT Nf1HC/NOX 

- EPA HC/NOX MONITOR READINGS 
1979 AIRCRAFT FLIGHT 

SOURCE - PHILADELPHIA OXIDANT DATA ENHANCE~1ENT 
STUDY 

PROCESS - CALCULATE MEDIAN OBSERVED READINGS 
FROM AIRCRAFT DATA 



SURFACE OZONE 

- 6-9 A.M. OZONE CONCENTRATIONS AT 
PHILADELPHIA CORE MONITORING 
LOCATIONS 

SOURCE - PHILADELPHIA AIR MANAGEMENT SERVICES 

PROCESS - CALCULATE AVERAGE OZONE CONCENTRATIONS 
FRANKLIN INSTITUTE, SOUTH BROAD, 
PHILADELPHIA LAB 
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~1IXING HEIGHTS 

- RADIOSONDE DATA NEW YORK CITY AND 
DULLES AIRPORT 1979/1980 

SOURCE - NATIONAL CLIMATIC CENTER 

PROCESS -CALCULATE 8 A.M. AND MAXH1UM MIXING . 
HEIGHTS BY SUPERIMPOSING DRY ADIABATIC 
LAPSE ON AVERAGE RADIOSONDE DATA FOR 
TWO STATIONS 

~ IF AFTERNOON MIXING ONE-THIRD 
CLIMATOLOGICAL ~1IXING VALUE 
USE MORNING SOUNDING TO ADJUST FOR 
SURFACE-BASED· STABLE LAYER 

- MEDIAN 1979-1980 MIXING HEIGHTS 
APPLIED FOR 198l 



NMHC/NOX RATIOS 

DAIA - 6-9 A.M. NMHC & NOX READINGS 
PHILADELPHIA CORE MONITORING STATIONS 

SOURCE . - PHILADELPHiA AIR MANAGEMENT SERVICES 

PROCESS - CALCULATE 6-9 A.M. RATIO AT FRANKLIN 
INSTITUTE, SOUTH BROAD, AND 
PHILADELPHIA LAB. 

- DETERMINE AVERAGE RATIO 

- IF EACH SITE WITHIN 30% OF AVERAGE 
APPLY DAY SPECIFIC AVERAGE 

- IF NOT: APPLY MEDIAN VALUE 
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~-~- ~--·-· --------·-

I· MEDIAN NMHC/NOX RATIO 

E I 
Sl TE RANK MAX DATE l AV~ 

03 KATl 

I ****"' 
Ui-\1STUL 5 176 812 7/80 I 2.7 
N/E AIRPORT 3 .LBO 6/15/81 

I 
3.7 

I 
CAMDEN 5 1o4 8/07/80 J.d 
t<.oxao ~o~.ou"11 ,j 170 7/20/79 <teC 

MCGUIRE 5 173 8/0 2/8(.} lf-.6 

CAMDEN l.t 166 8/26/8J 4.7 

I TI~ENTON 5 J..o4 o/23/80 5.4::: 
NlJRRI ST0~1N 5 176 6/28/80 5.3 
CHEST t:R 4 17u o/07/79 :j.5 

E CHESTER l J.94 d/2.5/80 :::>.8 
TREHT UN j ld9 8/04/80 o.l 
N/E A lKPGRT '+ 170 6/29/80 o.'7 
f~/E AIK.Pi.J~T l l8U 8/05/80 o.9 ** NEDIAN ** 

I N/1: A lRPuRT 5 loO 7/13/7'-j 7.2 
Mi..GUI KE 2 218 7/16/80 7.7 
NuRK. 1 STG .. u\i 1 221 8/01/31 7.8 

I r\UXbUROu"h 2 170 7/19/79 7.9 
RUXBJROUGH 5 160 6/24/80 8.2 
i:HdSTOL 2 193 6/05/79 ' 

9.5 

I 
(..APE MAY 2 J..50 7/12/'dl l.J .b 

TKENTCN l. 194- 7/2l/8J ll..;) 
SLi"'ME K.V I LE l. ·163 7/09/79 l2.J 
C~P·E i·1AY l . zoo o/30/dl 12 •. j .. 

I 6KlSTOL 3 .. ld~ 6/15/60 lJ.9 

I 
I 
I 
I 
E 
i 
I 
I 
E 

--- -- -·- --- ·--- ---,-.-~~-- ~.~- -- - . - -· --
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EMISSION DENSITIES I 
I 

DAIA - 6-9 A.M. NMHC AND NOX READINGS 
PHILADELPHIA CORE MONITORING STATIONS I 
198l SIP EMISSION INVENTORIES I 

- WIND TRAJECTORIES PHILADELPHIA CBD TO I 
MAXIMUM OZONE MONITOR I 

- 8 A.M. MIXING DEPTH 
I 

SOURCE - PENN DER/NJDEP AREA/STATIONARY INVENTORIES 
I 

- DVRPC MOBILE SOuRCE EMISSION INVENTORY 
I 

PROCESS - CALCULATE INITIAL DENSITY EACH POLLUTANT I 
BASED UPON MONITORING DATA AND 8 A.M. 
~~!XING DEPTH I 

- CALCULATE RATIO OF GRIDDED EMISSIONS VERSUS 
I INITIAL DENSITIES BASED UPON TRAJECTORY 

LOCATION I 
I 
I 
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PROCESS 

SCREENING ANALYSIS 

- DAY SPECIFIC EMISSION REDUCTION TARGETS • 

-APPLY EKMA PROCEDURE TO EXISTING 
CONDITIONS TO EVALUATE MODEL PERFORM­
ANCE 

- CALCULATE SITE-DAY SPECIFIC REDUCTIONS 
ASSUMING CONSTANT PRECURSO~ AND OZONE 
TRANSPORT 

- SELECT HIGHEST THREE REDUCTION TARGETS 
FOR FURTHER ANALYSES 



.OATF 02/lf:J/8'? 

S ITF 

BRISTOL 
RKI STOL 
R!{ISTGL 

DATE 

P./ 27/RO 
6/05/79 
6/15/80 

MAX 
03 

PPM 

.17& 

.193 

.183 

I 
PHILADELPHIA EKMA AN~LYSIS 1~82 SIP 

RESULT AND INPJT DATA SuM'1ARY 
NOTE: * SIGNIFIES DEFAULT VALUES 

PAGE 

I 
CAL HC 

03 REO 
PPM TAR 

.170 .49 
.227 .39 
.110 .20 

SURFACE 
u3 
PPM 

0.002 
0.001 
o. 027 

ALFT HC NOX HC-NOX MIN MAX ~~ X 
03 RATlu '1lX MIX 

PP~ PP~ PP~ MET MET 

.060 * .60 .14 *6.9 250 1132 l~ 
*.042 t.64 .11 *6.9 2so 1230 1oiP 

.040 * .60 .04 *6.9 250 1232 1500 

1 
~ 

CA'10EN 
t.AI<i OEN 

------=--------------
8/07/80 .164 .ooo .43 I 0.006 
R/26/80 .16n .155 .37 I 0.001 

:~~--:~:~~-:6.~--~~~~~;~-~~-
.020 * .60 .11 *6.9 250 lL32 15 --------------------------------------------------

C~PE MAY 6/30/Rl .20u 
t...lPE MAY 7/12/Rl .150 

• 1 45• • 4 5 I o. 02 7 
.124 .40 I J.lH2 

* • 04 2 L • 18 • 0 9 
.052 .67 .06 

250 1232 1 • 
250 12J2 15.0 

----------------------------------------------------------------------------
CHFSTC:< 
C:HFST ER 
CHF. STFR 

7/11/79 .un 
6/ 07 I 7 9 • 1 7 0 
R/25/80 .194 

.ooo 

.198 

.171 

• 54 I o. :l04 
.38 I 0.006 · 
.35 I o.ooo 

.105 
• 043 

•.042 

1.10 .17 -*6.9 
.51 .10 *6.9 
.78 .13 s.a 

250 1232 11 
250 -- 909 1-
250 1232 15 0 

-------------------------------~----------------------------------------------
:>1C:GUIRf 7116/80.218 .154 .47 I 0.005 .040 .C3 .09 7.7 2501253 16~ 
MC:;lJIRf A/J2/80 .173 .186 .43 I 0.025 .050 .16 .03 *o.9 250 -640 1411) 
MC~lJIRF 7/'?l/80 .228 .176 .42 I 0.009 .090 • 58 .06 *o.9 250 1232 150u 

~ AIR~~~~~;;--~~~;--:~;-,-;.00~----~~~~---:~:~~--~~-;~~-~~;;-~~-
N/F AIRP 7/11/79 .lbO .OJO .50 I J.004 .105 1.1J .17 *b.9 250 1232 15~0 
N/F AIRP 6/1~/81 .180 .000 .48 I 0.000 .030 * .60 .13 ~6.9 250 1232 l~ 
N/F AHP R/JS/80 .180 .177 .39- I 0.006 .040 .54 .08 6.9 250 1150 15 
N/F AIRP bi'J.q/80 .170 .166 .29 I 0.009 .030 .36 .05 *6.9 300 1232 15 
----------------------~------------------------

NORRISTO 8/01/81 .221 .205 .54 I 0.002 *.042 1.41 .19 7.8 250 123.2 l5t 
NO~RISTO 7/13/79 .183 .• 000 .54 J 0.004 .105 1.10 .17 -*6.9 250 1232 15 
NORiHSTn 6/28/RO .176- .12& .38 I 0.014 *.042 .22 .03 *o.9 250 1232 1500 

;;RO~-;;~~~;~~--:;;;-~~-~:~:--: 10;~:-;-~~~~ 123~-ROXROROU 7/20/79 .170 .168 .53 I 0.002 .070 .45 .11 *6.9 250 1449 i4!5 
ROXROROU 6/24/80 .160 .000 .39 I 0.009 .050 1.11 .12 s.z 250 1235 1o~ 
ROXAOROU 7/lq/79 .170 .175 .37 I 0.003 .032 .37 .06 *6.~ 250 1132 1~ ----- ----- ----------------- .. ------- . 
SOMMERVl 1/~qf1q .163 .202 .58 I 0.005 .OS3 1.62 .12 12.J 239 1434 1500 

;;;;;~--~;~~;~~~--~;--:~~~:;04----:~~;---~92 ~~-:;:;--;;~~;~;-~;Jt· 
TRFNTON 6/15/81 .206 .151 .55 I O • .lOO .030 * .60 .13 *6.9 2:;0 123£ 1500 
TRENTON 8/04/80 .189 .139 .45 I 0.~03 .040 .44 .07· *6.9 250 ll3.2 lSI 
TRFNTON 6/24/80.171 .185 .44 I 0 .. 009 .050 1.11 .12 8.2 250 l235'lb 
TRFNTON 7/21/80 .194 .000 .42 I 0.009 .090 .58 .06 *6.9 250 1232 15 

---------------------------------------------------- - -----------------------· 
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INTRODUCTION 

The Philadelphia, Center City, Carbon Monoxide Study was 

sponsored by the Delaware Valley Regional Planning Commission and 

was conductc~ ~ir Management Services, an agency of the 

Philadelphia Department of Public Health. Funds for the Project 

·· were provided by the Urban Mass Transit Administration. The purpose 

of the study was to provide a basis for determining whether the 

National Ambient Air Quality Standard for Carbon Monox~de (CO) 

' ' 

will be achieved in Philadelphia's central business distric~ (CBD) 

by ~983 or by 1987. This report summarizes the technical aspects 

of the study. 

A mathematical model was developed which could predict CO 

cuncentration at any desired location. A new model was developed 

because a greater accuracy than ·existing models provide was desired. 

The results of th~ study will assist in determining whether new 

transportation control measures ,are needed to achieve air quality 

goals. 

... -. ;, ~• -1-
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The following individuals assisted in the d·cvelopment and review 
of the project and their effort is appreciated • 

Air Management Services (M1S) 

John Brotherston - Study Coordinator 

George McCloskey - Meteorologist - development of computer model; 
. 

Thomas Weir- Staff Engineer- editing and technical·assistance. 

Roger Levy - Staff Engineer - Computer graphics 

Fred Hauptman - Staff Engineer - Directed the placement and 
• maintenance of the CO monitoring sta~ions 

used in the ~tudy. · 

Thomas Heary - Student - assembled and trans1ated traffic 
information into. computer format. 

Vincent DiCioccio - Student - assisted in area source and 
vehicle emission development 

Philadelphia Department of Streets 

Charles Denny - Traffic Engineer - provided the special traffic 
and street information required for the study. 

• 
Environmental Protection Agency (EPA) Region III 

Chuck Miesse - Technical liaison. 

Delaware Valley Regional Planning Commission (DVRPC) 
. . 

Ron Fijalkowski- Technical liaison·- provided Mobile II 
· emission factors~ 

Robert G~llagh~r .. Study Coordin'ator at DVRPC. 
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PROCEDURE 

The modeu developed for this study predicts CO concentrations 

by·considering each street as a series of emission cells sequen­

tially downwind in a gaussian diffusion process. The program has 

similarities to the Highway 2 and Caline 3 models. Emission data 

is accessed fro~ a file containing information on 539 street segments 

and 15 area sources. A street segment is a line scurce bound by 

intersections (nodes}. 

The inventory gives street segment information for./~ny indivi­

dual node bounded by the node to the west of the node to the north. 

Street width, travel time, 8 hour ~verage traffic count, street 

height and coordinates are given for the west and north street 

segments. In the comp~ter program adjoining street segments are 

considered as the wind is simulated to pass over the modeling area. 

Each segment is broken into cells which are 10 meters downwind in 

depth. Cell width depends on t~e size of the street exposed perpin­

dicular to the wind and is as a minimum the street width. Area 

sources are considered as large, wide streets divided into 5 cells .• 

In the computer map output, one of 18 numbers and symbols was 

printed to indicate the CO concentration for each ~-by 10 meter 

parcel in the CBD area. A display for a fixed wind direction 

represented 47,500 parcels and required approximately 85 hours of 

:CPU time on a Hewlett Packard 1000 Scientific Computer~~ 

Because of the ex~cnsive amount of computer t~~ ~ .. eeded, only· .. 
one wind direction was considered for ·eac;h display. During the 

development of the model sensitivity studies had shown, as was 

expected, that the highest CO levels occuTred when the wind was 

•. 

- . . . .. . --
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nearly parallel to the streets. This is so since the r~ceptors arc 

offset from the traffic lanes and the highest CO concentrations 

occur along the centerline of the wind. 

To adequately account for the concentrated traffic ori Interstate 

95, the Schuylkill Expressway, and Broad Street, these roads were 

extended into what would normally be considered a background area 

source. As an example Broad Street was extended north from Callowhill 
0 ' ' 

Street to Ogontz Avenue, with an equivalent VMT subtracted from the . 
North Central Philadelphia area source. Broad Street w~ extended 

South to Pattison Avenue from Bainbridge S~reet with an_equivalent 

VMT subtracted from.the ~outh Philadelphia areas source. North Broad 

Street generates a higher VMT than travel on Broad Street South of 

Cit1 Hall. Therefore, the extended Broad Street with a North wind 

yields a greater CO impact than a· south wind on the CBD display 

map. A similar analysis was made to determine the west wind as 

having the higher contribution to CO levels in the East West 

orierita!tion. 

The EPA worst case condition essentially represents a one hour 

meteo~ological condition. A 1-mps wind velocity indicates light 

wind conditions. Wind directions will be highly variable especially 

with light velocities in a CBD area. The chosen value of "D" · · 

stability* indicates that the wind direction has a 10° standard 

deviation for 1 hour. We must consider the wind direc~ion for the 
; 0 ., ... 

other 7 hours. TO consider the wind direction to be constant 

' 
*D Stability represents .neutral .. air. turbulence and is applicable 
to heavy overcast weather day or night. 
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for 8 hours would be unrealistic. To adjust a one hour average 

to an 8 hour average a meteorological persist~nce factor of 0.7 

is frequently used. In reviewing meteorological data for 

Philadelphia, however, a wind direction pe.rsistence within 90° 

for an 8 hour period was felt to be realistic •. Two major runs 

were made, .therefore, one with the wind. parallel to Vine Street 

(281.35°) and one parallel to Broad Street (11.350), a hypothetical 

worst case condition. 

The CO maps from the comput~r runs were then placed on a light 

table at right angles to each other. This procedure is equivalent 

to an 8-hour average of CO with 4 hours of wind direction at 11.350· 

and 4 hours of wind direction at 281.350. Areas with predicted 

values of 9 ppm or more represented potential "hot spot" areas. 

The larger the area, the more likely the exc~edance. 

In addition to the display map, optional outputs include 

predicted concentrations of CO for specific sites and predicted 

sidewalk concentrations--at 10 meter intervals alons;=a ~osen 

street. 
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DISCUSSION AND RESULTS 

The boundaries of the eight locations where violations are 

predicted ba~~ north wind and west wind computer runs in 1983 

are presented in Table 1. Figure 1 shows the boundaries of the 

Broad and Vine hotspot. The boundaries result from the previously 

described overlay of the N-S plots on the W-E plots. Since the 

displays represent 1 hour CO concentrations it was immediately 

clear that the 1 hour Air Quality Standard would not be exceeded 

in 1983. 

To further evaluate CO exceedances an analysis was made of the 
... 

dependence o~CO concentration on wind direction at the major hat-

spot (B~oad & Vine) for 1983. Table 2 indicates average 1 hour . 
carbon monoxide concentrations produced on the sidewalk center-

line with various wind angled to the roadway. The North sidewalk 

of Vine Street is exposed to the.highest concentrations. Figure 2 

graphically shows how CO levels on Vine and Broad Streets change 

as a north component wind, parallel to Broad Street (0° angle, 11.35° 

true) changes direction by ± 90° and as a west component wind, .. 
parallel to Vine_Street (0° angle, 281.350 true), changes direction 

by '! 90°. These wind directions create th.e highest CO levels. 

Figure· 3 is similar and shows CO levels. with so~th component wind· 

for Broad Street and east component wind for Vine. These wind 

directions create lower CO levels. Figures 2 and 3 show CO concen­

trations for specific.wind directions. Figure 4 shows when CO 

levels exceed 9 ppm relative to wind direction and deviation (angle 

spread). Figure 4 provides inf~rmation for the worst wind directions 

and is a refinement of the information provided in Figure 2. 
a - •• ,;. 
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TABLE 1 

POTENTIAL CO HOT.SPOTS IN PHILADELPHIA CBD - 1983 

N-S-Street E-W Street Parcels 

15th Vine 2 

Broad Vine 39 

Broad Walnut 2 

13th Vine ~ 4 
. 

12th Vine 1 

6th .,. Race 5 

City Hall sw 1 

City Hall SE 3 

Each parcel is 8 X 10 meters in size. 
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Figure 1 

X-Y Display of CO in PPM Brood S Vine Streets- 1983 
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TABLE 2 · 
. . 

Average Sidewalk CO. Concentrations PP't 
Predicted for Broad & Vine Streets - !~83 

Broad Street1 Vine Strcet 2 

.Compass ··•• •.. ,.. Com~as·s · · CoMpass Compass 
~ Dirccti0n ~~~Direc:~on C~c . '·Direction CO Direction co ... 
-90.0 281.35 · 7.'15 .. 2Hl ... \~~··· 7.9;J 

l
u~.o 2t:s6.:~~ 9.<i:..::•· 2l!.>.S~.i . 7.~;~ 
uo.o 291.35 9.06 211.35 6.89 
75.D 296.35 8.Y7 266.35 6.83 

-70.0 301.35 8.6~' ~61.3~ 6.85 

165.0 306.:35 8.60 , .. :2~6.35 7.02 
60.0 311.35 7.99 251.35 7.40 

-55.0 316.35 7.89 _I '?46.35 7.74 
-50.0 321.35 7.95 241.35 7.98 

145.0 ~26.35 8.64 236.35 8.01 
40.0 331.35 8.86 231.35 7.73 

. -35.0 336.35 a.u5 . 226.35 7.43 

I JO.O 341 • .35 8.95 I 221,.35 7.6'/ 
't 

25.0 346.35 9.16 216.35 7.06 
-20.0 351.~5 9.57 211~35 7.92 

11s.o 3:.i6 •. Js 10.16 .. , :oc. •. ~:.: 1.83 
10.0 1.35 •10. 65 ! 201.35 \ 7. 78 
-s.o 6.35 10.99 I 196.35 7.10 

1
-2.0 ' 9.35 10.79 ! 1~3.35 6.93 
o.o . 11.35 '1:0.37 .·! 191.35 6.42 
2. 0 . 13.35 9. 86 ,; 189. :55· 6 .. 02 
s.o 16 .. 35 a. {.'J t 106.35.. 5.10 

I 7.5 18.85' 7.58. i 183 .. 05 4.48 
10.0 21.35 6./0 181.35 4.21 
12.5 23.85 6.01 178.85 3.71 

115.0 26.3~ 5.48 176-.35 3.29 
2o.o 31.35 4.9o 171.35 2~oo 
25.0 36.35 .. 5.11 166.35 2.64 

1
30.0 41.35 4.74 161.35 . 2.59 
3~.0 46.35 5.41 "1 156.35 2. 70 
40.0 .. :=i1.35 S.43 ' 1 1:51.35 2.90 
45.0 .·· :56.35 ~.::!/ 1.11o.~~ 3.14 

150.0 61.35 5.16 141.35 3.52 
55.0 66.35 5.07 136.35 3.20 
60.0 71.35 • 5.15 I 131.35 3.76 

165.0 76.35 5.~0 126.35 3.72 
70.0 81.35 5~48 121.35 3.79 

.. 75.0 66.35 5;62 . 116.35 3~91 

l
ao.o 91.35 5.68 111.35 4.31 
a~:.o: .· 96.35 s.84 106.35' . 4.79 

.-.99.0. 101.35 4.96. 101.35 4.?6 

I f. sa~~ sid.~waiic ... ~f .Broad street . "· 
--' between Race. and Vine· Streets . · _.. '.. . . . . .. 

. r. • • ·,; 
'I . • • 

.;.• . .. . . : . . -~ ..... . . r: 
. . ' • • • •a ,:..' • •. 

.. 

., . 
:.· .. '191.~~~; '7.4() l'l\.35 

' 

1'7'/_, •. )~; i. 'I/ Ht.· •• ;5:5 
::.!0 1. ~~~~. II. •ll 1 :11 ... ~~; 
206 • • 5~ 
211.3!) 
216.3!:; 
2~~1. 35 
226.:55 
231.35 • 
236.35 
241.35 
246.35 
2!:il.35 
25,s. ~~~; 
261.35 
266 .~;5 
271.~~5 
276.35 
279.35 
281.35 
283.35 

•206. :~5 
288.05 
291.35 
293.BS 
296. :~5 
301.35 
3ot •• 3s 
311.35 
316.35 
321.35 
326.3:5 
331.3!5 
336.~5 
341.35 
346.35 
351.35 
356.35 

1·-~ • .)o;, 

6.35 
. 11.35 

:I • I: 1 
9. ,') l 
'l .0;3 

lO.ll 
10.39 
11.12 
11.90 
12.31 
12. b:~ 
1].()2 
};').~:.:·) 

14. •l ::-
15. :"v 
l ~:;. 68 
l ~;. 37 
14. ~:;·, 
13. s~; 
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11.:.?5 
9.~6 

a.ou 
6·.fl3 
5.91 
4.77 
4.40 
3.B4 
3.'16 
4.12 
4.46 
4. 41 ~· -4.1.5 
3.a~; 

3.bB 
3.42• 
3.60 
3.89 
4.27 
4.06 

.1i6.,,5 
I 71 • =~~ 
l {,f,. 35 
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1~i6. 35 
151.35 
146.35 
141.35 
131.,.35 
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111.:55 
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--., 
7.40 .. 
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7 .:?.o 
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7 .""?7 
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Figure 2 • 
1 HR CO(PPM) vs. Wind Angle to Street-1983 Smoothed 
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Figure 3 
1 HR CO(PPA~) vs. Wind Angle to Street-1983 Smoothed 
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As an example figure 4 shows that, on the east sidewalk of 

Broad Stre~t if.the mean wind direction is -45° (t~ the left) of 
. 

oo (11.350 true) and the wind direction is "evenly distributed" 

within t48o irom -4$o for 8 hours then the mean 8 hour CO concen­

tration will exceed 9 ppm. Likewise, the Vine·street north sidewalk 

with a meari. dire~tion of -77° from 0° (281.35° true) with. a wind 

angle spread of up to -128° will allow the standard to be exceeded. 

Mean.wi~d angles such as +30~ indicates values of 9 ppm and above 

do not occur. 

Only when the wind direction remains·within an 87D sector 

(3506 to 77° clockwise) for 8 hours is the standard ~ expected 
.... 

to be exceeded on the north side of Vine Street. The east side ..... 

of Broad Street will experience an exceedence when the ~ind 
• • 

direction is within a 111° sector (278° to 29° clockwise). It 

mus~ be remembered that this is.only true for a wind speed of 

1 mps. A similar analysis could .have been made for Vine Street's 

south sidewalk an~ Broad Street's west sidewalk although estimated 

CO levels would be less.. The above analysis 'should be sufficient 

to illustrate the sensitivity of CO levels to wind direction at 
! 

Broad and Vine Streets. 

Vehicular emissions for 1987 were used to determine the 1987 

.hotspots with the same procedure as was used for 1983. Even though·. 

~ there were values above 9 ppm for the W-E Vine Street ·~nd direction 

(281.3S0true) display, there were none for the N-S bToad Street 

I · wind direction (11.350 true) display (fig. 5). Therefore, if the 

E 
I 

two displays are.placed perpendicular to one another, no potential 
. . . . . 

"" ... ;.13-· .. 
. . --. ;. 

• 



) 

·~ ') . 

' 

) 

' 

, 

) 

) 

) 

: 

. FIGURE 5 
X-Y Display of CO in PPM 

Broad & Vine Streets - 1987 
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33333333333J44~4433333333J4444S6B55443333333J333~33JJ3J333333J3~3 
3333333333333444~S333333334444565554433333333~333333~3J~3333~3332 

~ 3J33~333333J3444J33J33J333344455S5544333333J~3J33J3333.~3J333J~222 
33333333333334443333333333344455555443333333333S~333~333333333222 
333333J333333~443333333333344455555433J~3JJJ33333~3~3~~3JJ3332222 
333333333333344433333J333J334455554433333333J~3322223~J3333322222 
333322333333~44433333333333344~5554433333333333222~223333333~2222 
33322223333J~444J333J~333333445S5544333l333333222222?233333322222 
33222222333334443~333333333344455544333333333322222222~3333222222 •332222223333344433333~3J333344455544333333333222222222~J333222222 
33222222333~34A4JJ3333~33J333445554433333333322222222223J~J222222 
33333333333344444433333344444455555444433333333333~~3333433333333 
333J333J3333444443JJ3J33344444~5555444333333333333J3S3J34J3333333 
33333333333344444J333S3333444455SS5444333333333333333JJ3443333333 3333333333333444333333333J3444555S5443333333333333333333443333333 
333333333333344433333333333444555544433333333333333J3333443333333 33333333333334443333333333334445554443333333333333333333443333322 33333333333334443333333333334445554443333333333333333333443333222 33333333333334443333333333334445554433333333333333333333443332222 
333333333333~44433333333:S3334445554433333.3333333~~3:~333;334433:522:~:! 33333333333334443333333333333445554433333333333333333333443332222 
33333333333334144333333"3"333.333445B54433333B333333332333334433:~2222 
43333333334444444444444444444455555444444333333322223333443332222 
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hot spots appear. When the average sidewalk concentrations vs. 

wind direction were compiled for 1987 as-for 1983 {Table 2), it 

was observed that the mqximum estimated level for Broad Street 

was 6.93 ppm at a -S0 angle to Broad Street~ Vine Street exhibited 

an estimated 9.90 ppm concentration at a -10° angle to Vine Street. 

The direction range producing concentrations above 9 ppm appears 

to accur from 261° to 281°. With a wind speed of 1 mps, it is 

unlikely that the wind would remain within 20° for an ~~hour period. 

It is safe to conclude then that for the case of D stability, 1 mps 

wind,speed, all 1983 hot spots in the Philadelphia CBD are elimi­

nated by 1987. However, due to the fact that the wind direction 
! 

from the West to the SSW occurs 31\ of the time and is the most 

pronounced sector for occurrences of temperature inversions, we 

·expect a number of violations of the 8 hour standard along Vine 

Street prior to 1987. 

. . . 
'J 

• ·:: •• ; • # • •• 

-
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CONCLUSIONS 

The study identifies eight intersections (Table 1) in the 

Philadelphia Central Business District where potential violations 

of the National Ambient Air Quality Sta~dard for carbon monoxide 

are predicted for 1983. A plot of sidewalk concentrations predicts 

that only one intersection will remain in violation after 1983. 

This single violation site, Broad & Virie, is projected to be elimi­

nated prior to 1987 due to ·changes in the c~mposition of the vehicle 
.--;. 

fleet and the greatly improved emission characteristics of that 

1987 vehicle mix. These predictions hold true both in the case of 
, 

retaining the currently programmed new vehicle emission reductions 

and in the case of the administration's proposed re~ision of the 

Federal new vehicle emission standards which would hold in place 

1980 emission require~ents for CO and delay scheduled 1981 CO 

emission imporvements indenfinitely. 

Based on the results of this study, Air Management Services 

established a continuous carbon monoxide monitor at the identified 

worst site, Broad & Vine Streets, in late January 198Z. The limited 
• 

data gathered indicates this site has the highest CO levels of any 

being measured in the city. Air Quality data from•·this site and 

others·· in the city is available for further study. 
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Model Assumptions 

APPENDIX A 

TECHNICAL ASPECTS OF THE MODEL 

- Inventory file represents near 1983 traffic flow conditions. 

- The ground is considered street level (0 elevation) except 

Vine Street Expressway, Benjamin Franklin Bridgeand Schuylkill .. 
Expressway. 

- Elevation and depression of streets is considered by ~inear 

interpolation between height of nodes. 

• No~treet canyon effects are considered with the wind speed 

of 1 mp s • . . ·-=- .;;;;_ 
Map of concentration p1ane·and emissions are all 2 meters above 

ground. 

Mixing depth is fixed at 430 meters. for D stability (essentially 

only influences the air quality impact of distant sources). 

Worst case Meteorology required by EPA - D-stability, (10° 

wind standard deviation), lm/s.ec wind speed for 1 hour out of 

the 8AM-4PM p~riod. 

·- Predictions'a~e never made ~ithin the street but are limited 

to no closer than 6 feet from curb (~ mean sidewalk width) or 

1 meter .downwind from a cell. 

.'Diffusion Parameter Calculations 

·- Downwind ~Y is estimated by FUQUAY Calculations. 

" Initial v-z • 5 meters 

Initial ~y • 3 meters 
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.; 
--Downwind ~z is found by multiplying FUQUAY's cr; with 

Pasquill~Gifford's ~z/ ~ ratio D stability at a given X distance. 

- Thevrz multiple reflection term is included (seven iterations). 

- Tabular values of multiple reflection terms, ~z and v-y are 

calculated for 350 logarithmically spaced downwind distances 

fim to 100 km) for streets at Om height . . 
Mobile Source CO Emission Factors 

1983 Composite Emission factors are from Mobile II it 25°F, 

1St idle time, and 20t cold catalytic, 20\ cold non-catalytic, 

28t hot catalytic starts. 

• Vehicle mix contains 9\ trucks 

- I&M starting in 1982 with 20t stringency level and Mechanic 

Training 

- Estimates are corrected for the speed on each street segment 

./' 
!ecommenda~lons for Improvement 

- Allow initial ~ to become proportional to vehicle speed 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- Allow do.wnwind VZ to be dependent on vertical temperature gradient I 
Make08 (Standard deviation of wind direction) dependent on 

, . 

wind angle to road (building eddies effect). 

- Incorporate actual queueing 

~ ·Vary .realistic worse case stability classifications and wind 

. speeds for 8 hr. ~stimates • 
. , .• .· I 
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APPENDIX B 
TRAFFIC DATA 

Presented is a sample of the data file that was assembled for 

input to the model. The traffic volume figures were collected 

over a two year period to supplement existing counts made by the 

Philadelphia Department of Streets. No'· volume data is older than 

1977. Measurement of vehicle seconds of delay at each intersection 
/ 

was made for this study to characterize the average ~di~ time 

experienced at individual intersections. In addition, the travel 

time~between intersection center lines was measured during morning 

and afternoon peak hours. Model predictions were based on Mobile II 

vehicle emission factors calculated for 18\.idle and 25°F ambient 

temperature. These figures are considered a representative con-. 
dition for the study area since each vehicle will stop, on average, 

at one of every three intersections encountered. Th~ direction 

of the street relative to the wind, average vehicle ~peed, emissions 

in grams/second and street length are calculated based on this data 

file. 

a 

Area Sources 

Area source information is included in the file in a format 

similar to that for the CBD. There are 15 area sourc~s covering 
. I . 

the 11 county region, each is rectangular in shape an~ each was 

considered to orig~nate from the center of the county or sub area 
' 

of Philadelphia for which total areawide VMT was provided by 

DVRPC. 

.. .. -.. ,;. 
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COL. -
1 

4 
9 

16 

18 

27 

31 

35 .,.. 

40 

43 

48 

52 

57 

65 

69 

73 

78 

81 

86 

89 

94 

FORMAT 

13 

FS.2 
F5.2 

Al 

2A4 

F4.0 

F4.0 

F4. 0 

F3.0 

F4.0 

13 

13 

2A4 

F4.0 

F4.0 

F4.0 

F3.0 

F4.0 

F3.0 

F5.2 

F5.~ 

NODE DATA FILE 

VARIABLE 

Node 

Xg 
Yg. 

Loc 

Name 

PM 

AM 

Hr8 

SW 

Sec 

Nodw 

Nodn 

Name 

PM 

AM 

Hr8 

sw 
Sec 

Tz 

XGE 

YGE 

. . .. ,;.. 

r 
I 

COMMENT 

node number 

x + y coordinates generated from 
a 1"=400 F ... t. map; hundreths of 
inches 

street map print character 
(located at street intersections) 

. 
name of east-west Street 

vehicle/hr. PM peak.- 9ot used 

vehicle/hr. AM peak - not used 

average vehiclesihr. from 
max 8 hr. period (east-west) 

street width, ft.· (east-west) 

travel time to next Node, 
Sec. ·(east-west) 

Node I to west 

Node I to north 

name of north-south Street 

vehicle/hr~ PM peak - not used 

vehicle/hr. AM peak - not used 

average vehicle/hr. from max 
8 hr. period (nor~h-south) 

street width, ft. (north-south) 

travel-time to next Node, sec 
(north-south) 

' . I ' 
topographic height, ft. relative to 

· ground level value is usually zero 

.1. X+Y coordinates at the end of 
the area source (given in fiLe) 

2. Program searches for matching 
Nodw on Nodn with Node, Xg, Yg -

_. XGE, YGE for streets 
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~., ftl - .. .. .. .. .. ... -.. .. .. 
''''1''''1''''1''''2''''1''''3''''1''''4''''1''''~''''1''''6''''1''''7''''1''''8 

... ,. 
I . 

~ 29 2975 00 I BAINGRIG 0 0 0 0 -1 -99 389 195 2900 150 58 -17 ; 32 51 74 S SOUTH 0 0 0 0 -1 -99 62 27TH ST. 716 871 586 26 17 
33 140 74 S SOUTH 280 0 551 27 19 32 63 26TH ST. 69 42 29 20 30 ) . 34 211 74 S SOUTH 280 0 551 27 13 33 64 25TH ST. 0 0 116 26 30 
35 294 74 S SOUTH 280 0 435 27 18 34 65 24TH ST. 0 0 58 26 30 
36 379 74 S SOUTH 280 0 435 27 . 10 35 66 23RD ST. 358 310 240 26 16 ) 37 462 74 S SOUTH 605 720 480 27 19 36 67 22N[I ST. 750 0 342 33 17 
38 575 74 S SOUTH 410 0 394 27 15 37 68 21ST ST. 400 0 238 26 14 
39 710 74 S c:?OUTH 414 477 410 27 21 38 69 20TH ST. 366 359 280 26 21 

,··~ 

.,i 40 828 74 s s·.~uTH 382'386 330 27 20 39 70 19TH ST. 319 274 240 26 23 
41 937 74 S SOt~TH 379 0 313 27 21 40 71 18TH ST. 367 446 280 26 16 

I 
) ''''1''''1''''1''''2;,,,1''''3''''1''''~''''1''''5''''1''''6''''1''''7''''1''''8 

I . 
) 

42 1050 74 S SOlJTH 345 334 320 27 20 41 72 17TH ST. 290 ·o 174 26 16 • 43 1160 74 S SOUTH 400 0 273 27 26 42 73 16TH ST. 298 0 232 26 19 
i4 1277 74 S SOUTH 400 0 273 27 14 43 74 15TH ST. 220 0 145 26 2~~ 

~ 4S 1396 74 B SOUTH 395 275 300 27 19 44 75 BRD ST 0 01363 69 14 
j) 46 1557 74 S SOUTH 421 311 350 27 17 45 76 13TH ST. 351 329 230 26 22 
' I 47 1670 74 S SOUTH 334 333 320 26 15 46 77 12TH ST. 380 0 278 26 20 N 48, 1779 74 S SOUTH 275 0 232 26 17 47 78 11TH ST. 251 0 197 26 19 
,_ ..... 
) I 49 1896 74 S SOUTH 260 302 230 27 17 48 79 lOTH ST. 400 0 232 26 20 50 2006 74 S SOUTH 290 0 220 27 21 49 80 9TH ST. 244 260 200 26 1[, 

:) 
51 2118 74 S SOUTH 373 277 300 27 17 50 81 8TH ST. 240 0 284 26 16 
52 2239 74 S SOUTH 347 268 300 27 20 51 82 7TH ST. 434 422 350 26 14 I / . ' 

... ''''1''''1''''1''''2''''1''''3''''1''''4''''1''''5''''1''''6''''1''''7''''1''''8 I I 
53 2347 74 S SOUTH :.MJ 204 230 26 22 52 83 6TH ST. 364 0 232 26 14 54 2460 74 S SOUTH 2l·O 0 174 27 22 53 84 5TH ST. 228 0 180 26 19 ; ; 
55 2576 74 S SOUTH 355 353 300 26 24 54 85 4TH ST. 228 0 220 26 28 56 2685 74 S SOUTH :290 0 226 27 27 55 86 3R[I ST. 435 450 360 26 HJ 
57 2826 74 S SOUTH 163 164 150 27 22 56 -99 2N[I ST. 0 0 0 ·0 -l. 
62 51 163 L LOMitAJW 0 0 0 0 -1 -99 -99 27TH ST. 0 0 0 0 -1 
63 140 163 l- l.OMBAR[I 565 0 586 26 10 62 93 26TH ST. '192 84 58 20 30 

.. 64 211 163 L LOMBARD 565 0 586 26 15 63 94 25TH ST. 50 0 116 26 20 
J 65 294 163 L LOMBARD 362 335 406 26 17 64 95 24TH' ST. 309 174 174 26 30 

66 379 163 L LOMBARD 362 335 284 26 11 65 96 23R[I ST. 499 466 320 26 13 
67 462 163 L LOMBARD 565 0 27B 26 16 66 97 22ND ST. 893 923 680 . 33 16 ) / 
''''1''''1''''1''''2''''1''''3''''1''''4''''1''''5''''1''''6''''1''''7''''1'~''8 

) 
I 

·. 68 575 163 L LOMBAI~D 711 519 540 26 15 67 98 21ST ST. 390 0 232 26 23 
69 710 163 L LOMBARD 777 516 580 26 16 68 99 20TH ST. 459 331 300 26 20 

i 70 828 ·163 L LOMBARia 598 487 500 26 16 69 100 19TH ST. 310 256· 230 26 27 r-: 
71 937 163 L LOMltAR[I 817 537 630 26 17 70 101 18TH ST. 316 0 261 26 14 

__,.,....._,.,_..,...,._..,.~,,.,."""'~..,._..,..,,........~--""""""~-- ... --.~~~-,.~,.._,.-.......,~ .. ~v~-¥,.••~--- '- - - ,_,_..,.......,. -- .. , ____ ..._....,.,,__,,.~._._..,~, - ' ... ~-- ... ~-~""-
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APPENDIX· C 
AIR MONITORING DATA 

Presented here is data collected by Air Management Services 

at three continuous air monitoring stations located in· 

Philadelphia's Central Business District. 

• 
ASY - Arch Street midblock between Broad & 15th Streets 

FRI Race Street midblock between ··20th & 21st Streets 

SBR - Spruce ~treet 30 meters East of Broad Street 
(Between Broad & 13th Streets) 

All monitor sample inlet locations are one meter horizontally 

from;the building line and 3.35 meters in elevation. 
! 

ASY • began operation 1/80 -
': 

.. ·. '· .. 
• ', • J 

~ ....... _ . . . . : :·;, . -~; · .. 
.- .. - ;. ,· . - . 

... 
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I . 
Air Management Services 

I City of Philadelphia 
1980 

I·· 
RankinB of Dnil,y: Maxirnumo 

J.o'RI SBH ASY , 
DATE llli AVG HR ~ AVG HR DJ,TB AVG 

I 0 2/2'07BO 5.9 8 10/ibldO 8.0 8 10716/BO ~ 
8 12/16/80 4.9 8 12/24/80 7.5 16 3/ 7/80 7.0 
8 10/16/eo 4.7 8 10/15/80 6.8 d 9/19/f:iO 7.0 116 . 3/ 7/80 4.5 8 5/12/80 6.3 d 1 1/14/tiO 6.9 

16 12/ f/80 4.5 16 10/11/80 5.9 t3 8/ 1/80 6.8 
8 12/23/80 3.6 16 10/14/UO ,.a 16 12/ 5/bO 6.8 

116 5/19/80 3.3 16 8/19/80 5.6 8 7/21/80 6.6 
16 4/18/80 3.1 16 1/18/80 5.4 8 6/ 3/80 6.5 
0 11/ 3/80 3.1 16 12/ 1/80 5. 4 t 8 7/ }/dO 6.5 

16 10/11/80 3.0 8. 12/23/80 5.4 8 8/27/UO 6.5 

I 0 10/15/UO 3.0 16 3/ 7/80 5.3 8 8/28/80 6.5 
8 1/11/UO 2.8 16 2/19/80 5.1 8 8/23/UO 6.4 
8 1/14/80, 2.8 a 12/ 8/UO 5.0 8 9/22/80 6.4 

116 1/16/80 2.8 16 12/22/80 4.9 8 12/ 6/80 6.3 
16 11/ 9/UO 2.6· 16 7/ 3/80 4.8 8 2/20/80 6.0 
16 12/31/80 2.6 8 7/16/80 4.5 8 7/17/80 6.0 

: 8 5/20/UO 2.6 8 8/25/80 4.5 16 10/ 3/UO 6.0 f 16 5/ 4/80 2.5 16 1 2/ 7/80 . 4 • 5 16 11/20/80 6.0 
16 12/27/80 2.5 16 12/ 5/80 4.4 16 11/21/80 6.0 
16 4/30/80 2.4 ' 8 2/20/80 4.3 8 5/23/80 5.9 • 

I 8 12/24/80 2.4 .16 1/25/80 4.1 8 7/31/80 5. 9 . 
8 12/29/80 2.4 16 8/23/80 4.1 8 . '8/15/80 5.9 
3 1, 1 10/RO 2.3 16 11/20/80 4.1 16 9/ 6/80 ·s.g 116 1/18/80 2.3 ' 16 1/10/80 4 .o 8 11/15/80 5.9 .-

16 1/25/80 2.3 8 7/11/00 '4 .o a . 8/26/80 5.8 
0 6/ 6/&0 2.3 16 7/26/80. 4.0 8 10/11/80 5.8 
0 11/23/80 2.3 8 11/28/80 4 .o 8 11/ 1/80 ~.8 

11~ 2/ 6/80 2.1 8 5/23/80 3.9 8 11/ 7/80 5.8 
12/ 8/80 2.1 16 11/24/80 3.9 16 12/ 1/80 5.8 

16 12/15/80 2.1 8 9/ 5/80 3.9 16 11/19/80 5.7 116 12/18/80 2.1 8 . 5/ 6/UO 3.8 16 4/23/80 5.6 
16 2/25/80 2.0 16 1/8/80 ·3.8 8 5/ 6/80 5.6 

8 5/12/80 2.0 16 4/HVeo 3.8 16 7/11/80 5.6 I 16 9/27/UO 2.0 16 7/2B/80 3.8 8 9/H3/80 5.6 
16 10/30/80 2.0 

.,_ 
8 8/18/80 3.8 a~· 9/27/80 5.6 

16 2/22/80 . 1. 9 --- ----- .. -- 1 6 11/14/80 3.8 8 10/28/eo 5.6 
16 4/29/80 1.9 8 . 11/21/80 3 • 1 16 11/13/80 5.6 

11~ 2/21/80 1.8 8 9/12/UO 3.7 u 7/23/80 5.5 
11/14/80 1 .a 16 5/ 2/80 3.6 8 8/25/80 5.5 

0 11/2 1/C:iO 1.8 16 5/ 9/80 3.6 8 1o/ 9/BO ·5.5 

.1~ 12/ 9/80 1. 8 16 6/ 7/80 3.6 16 12f23/ti0 5.5 
10/27/C:iO 1.7 8 9/19/80 3.6 8 - 7/ Y/90 5.4 

16 1/15/80 1.6 16 10/10/80 ,.6 16 10/14/80 ,.4 

.1~ 3/31/80 1.6 16 5/ 1/00 . 3.5 16 10/21/80 5~4 
9/19/80 1.6 16 5/16/80 3.51 \ 16 10/30/80 5.4 

16 10/ 3/80 1. 6 16 5/22/eo 3.5 8 10/31/80 5.4 
16 11/22/80 1.6 16 6/25/80 3.5 16 1/ 7/tiO 5.3 

I 8 12/22/80 1.6 16 10/17/80 3.5 16 1/22/80 5.3 
8 8/28/80 1.6 16 10/30/80 3:5 .... a· 7/18/80 5.3 
8 . 3/17/80 1.5 H)· 1·2/1 1/80 3.5 8 7/25/80 5.3 

I -23-
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Air Management Services I 
City of Philadelphia 

1981 I 
Ranking of Daily Maximums 

ASY I . }'RI SBR A~l 
1HR DA'i' r; AVG HR DArE AVG HR DA'!'E · AVG 
16 11/ 4/81 9.5 16 1173781 7.3 Tb 1173781 10.'4 

' 16 11/ 3/81 9.0 8 11/20/81 7.0 8 11/20/81 9.5 
16 12/25/81 5.a 8 11/17/81 6.9 8 8/14/81 8.7 
0 11/ 5/8'1 5.6 16 11/ 4/81 5.8 8 11/17/81 8.3 
8 11/20/81 5.3 0 11/ 5/81 5.6 16 11/ 4/81 8.0 I 16 11/30/81 5. 3 . 16 11/ 5/81 5.5 8 2/24/81 7.1 
0 12/31/81 5.3 8 11/ 5/81 5.4 16 9/25/81 6.9 

16 1/14/81 5. 1 16 11/19/81 5. 1 8 6/ 5/81 6.8 I 0 1:?/26/81 5.1 8 12/17/tH 5.0 16 9/11/81 6.6 
0 6/24/81 4.9 16 1 1/ :?/81 4.9 u 11/ 4/81 6.6 

16 10/ 5/81 4.9 8 10/ 6/81 4.9 16 10/ 5/81 6.5 
I 0 10/ 6/81 4.9/' 16 1/ 9/81 4.8 16 3/31/tH 6.3 

0 3/26/81 4.6 ,., 16 10/ 5/81 4.8 8 'J/11/H1 6.3 
0 12/ 1/81 4.6 16 12/ 7/81 4.8 a 7/ 9/t31 6.1 

I 0 10/15/81 4.4 8 1/16/81 4.6 16 3/20/Ul 6.1 
16 . 1/ 9/81 4.1 16 1/16/81 4.6 16 10/1~/81 6.1 
16 11/13/81 4.1 16 4/23/81 4.6 8 12/ 2/81 6.1 
8 11/17/81 4.1 16 10/1?/U1 4.6 8 5/29/81 6.0 I 16 3/31/81 4.0 16 11/17/81 4.6 u 6/ 4/81 6.0 
0 10/13/81 4.0 16 .11/20/81 4.6 u 8/12/Ul 6.0 

16 10/13/81 4.0 8 10/23/81 4.4 u 8/ 3/81 5.9 
I • 0 2/ 1/81 3.9 8 11/ 2/81. 4.4 8 9/1~/81 5.9 

0 '?/ 7/81 3.9 0 10/ 6/81 4.4 16 11/30/81 ;.9 
16 "4/27/81 3.9 16 12/ 3/81 4.4 16 12/ 4/81 5.9 .. 

I 16 4/23/81 3.U 8 9/15/81 4.3 16 2/17/81 ;.a 
0 10/11/81 3. 6 - 8 12/15/81 4.3 16 4/23/81 5.8 
a ·•o/13/81 3.6 0 6/30/81 4.3 8 10/ 6/81 5.8 
0 10/16/81 3.6 8 11/ 4/81 4.2 16 11/ 2/81 5.8 I 16 1?./ 4/81 3. 6 .I 8 10/21/81 4. 1 8 7/21/01 5.6 
8 11/ 5/81 ;.6 16 6/29/B1 4.1 8 9/ 9/81 5.6 
0 1/ 9/81-. 3.5 16 ~/11/81 4.1 8 12/14/81 5.6 

I 16 9/2r;/81 3.5 16 12/17/81 4. 1 d 7/ S/til 5.6 
o· 11/24/81 3.5 16 1/14/1'31 4.0 16 3/30/81 ,.5 

16 1/31/81 3.4 16 6/ 7/81 4.0 8 4/23/81 ;.5 ·. 
16 10/15/81 3.4 16 9/25/tH 4.0 . .u 8/13/81 '·' ,-. 

8 10/15/81 3.3 16 10/ 1/81 4.0 116 12/ 7/81 5.5 
6 6/1U/81 3.3 8 10/1?/81 4.0 8 2/18/81 5.4 
8 1:?/31/81 3.3 8 12/ 1/81 4.0 8 9/ 4/81 5.4 I 8 11/24/81 3. 1 8 12/14/81 4.0 8 10/15/81 5.4 

'· 8 4/23/81 3.1 8 1/ 9/81 3.9 u 10/26/81 5.4 
fj ' 12/1 4/81 3. 1 0 2/ 1/81 3-9 8 , ·1 ~/ 5/81 5.4 

I 0 2/28/81 3.0 16 3/31/81 . 3.9 8 11/ 9/81 5.4 
16 6/20/81. 3.0 16 JS/12/81 3-9 16 1/14/81 5.3 
0 11/ 4/81 3.0 16 10/17/81 3.9 8 6/ &/81 5.3 

I 8 1?/ 1/81 .3.0 16 11/30/81 3. 9, 8 7/ 7/tH 5.3 I 8 12/14/01 3.0 8 8/26/81 3.9 8 8/ 4/tH 5.3 
I 

16 , 2/14/81 3. 0 8 11/ 9/81 3.9 16 9/ 9/81 5.3 
16 12/22/81 3.0 8 10/27/81 }.8 8 10/23/81 -5.3 I . 16 5/29/81 2.9 8 7/17/81 3.8. . ' 8 2/17/81 5.1 

8 10/ 6/81 2.9 ... ·16 .:. 1·2/ 2/81 3.8 . 8 4/24/81 5., 
-24- I 
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Basea on the assump~ions maae in the PhiladelpniQ Center City 

Carbon Monox1de Study it appeared that the NAAQS of 9 ppm for an 8 

hour period would be satisfied by 1987. In response to a request 

from EPA, a more detailed examinat1on of 1985 and 1987 predicted 

air quality was made. Persistency of the wind is critical to the 

estimated concentrations and was there~ore the main area of 

revi~~w. 

Calculations for 1985 revealed that if the hourly wind 

direction remained within a 40 degree range during 8 hours with 

the other worst case meteorological conditions specified by EPA, 

the NAAQS standards would be exceeded. No further evaluation for 

1985 seemea necessary. 

Since 1987 appeared as the first possible year to attain the 

standard, mean sidewalk calculations were predicted for 1 degree 

and 2.5 degree wind direction intervals from -25 degrees South of 

Vine <281.35 degrees true> to 20 degrees North of Vine. The 

remaining directions were considered at 5 degree intervals. This 

eliminated the need for the smooth1ng technique incorporated in 

the Ph1ladelphia Center City Carbon Monoxide Study. Since the 

directional range required to exceed the 1987 standard was 

approximately 20 degrees, according to the previous study, which 

averaged equally distributed directions, it would be more accurate 

if the calculated concentrations would be weighted by a normal 

curve distr1bution. The problem is to then determine a 

representat1ve pers1stency of · the wind that may occur for an 8 
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hour per~od w~th1n that suspected d~rectional range of high 

predicted CO. The statistical term for this would be the 

"standard aeviation of the mean• for 8 consecutive hourly mean 

directions, commonly called the •standard error 9
• 

Meterological data collected by Air Management Services 

includes a standard dev1ation of the wind direction based on 60 

instantaneous readings per hour as well as the mean direction, 

vector d1rec~1on and velocity. Seven periods of persistent wind 

direction w1thin a range of 260-275 aegrees were evaluated for the 

period January 1978 to m1d-1981. 

eliminated s1nce consideration 

The months of June-August were 

was made for the colder weather 

·synoptic features necessary to produce a mean temperature of 25 

degrees, the chosen worst case conditions. These wind readings 

were obtained 23 feet above ground at the Fire Boat Station at 

Delaware and Allegheny Avenue. 

The me•ln 8 hour moving •lver•l<le of ·t.he st•lnd•lrd devi•ltion .6Q 

was 18.8 degrees while the mean 8 hour moving standard deviation 

of the hourly me•J.n vector directions fiwas 7. 2 degrees. However, 

since the mean wind velocity was 8.1 mph, it was determined to 

examine only the 8 hour period with the lowest 8 hour mean wind 

velocity which W•ls 3.5 mph.. The corresponding 'i;w•l.S 16.13 degrees 

m·vi 8i'W•l.S 5. 8 degrees. Since ~W•l.S d.eter111ined. •lt •ln elev•J.tion of 

23', a he1gnt correction factor was needed. The mean wind profile 

exponent of .1737 was d.eterm1ned for •D• stability class based 

upon 2050 rabal soundings in Philadelphia (1969-1975 taken 

weekdays at 6 am and 11 am local time). This converts 3.5 mph at 

23' to 2.77 mph at 6'. Also, the corresponding standard deviation 
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20.36 aegrees at 6'. The 2.77 mph rounds to 1 mps so the cho~ce 

-of w~nd velocit~es seems valid. Since the reduced fiSof 20.36 

degrees ~s tw~ce the V•llue desired, •l rel•ltionship between ~·lnd De 

must be establ~shed. 

Using tne original wind persistent Cl'OSS 

correi•lt~on regression of 138 V•llues of di&•lnd dig~ves •ln R of .59 

Even though this is a poor correlation, a substitution of the 

correspono~ng regress~on forP\1.11•1 inaic•ltes that •l C6§needed for •l Se 

of 10 degrees is -3.2 degrees. This condition is impossible but 

indicates that a 10 degree standard deviation of wind direction 

for 8 consecutive hours ma~ not occur with light winds. 

A more realistic approach is to examine the total variation 

of wind direction during the 8 consecutive hours. A useful 

f'ormul•l W•lS derived for this purpose. Using the V•lri•lnce working 
~ 1 _:a. 

formul•l f)= a8 - S8 where 88 represents the direction for each Plinute 

for 8 hours •lnd < = r- "i2.where 4ieis the one hour st•lndard 
-r ~ ~ 

deviation of wind direction, then r2.= 'J" 6§ where &;represents the 
.z. tt.. 

•lverage for 8 hours and 6i for 1 hour. ~ ~s the variance of the 

hourl~ direction means for 8 hours. For all 138 moving 8 hours, 

fi'illl. acco•Jnted for 87% of the variance. 

Meteorolog~call~, this could be stated that the mechanical and 

thermal turbulence accounted for 87% of the variance while the 

mean hourly wind direction fluctuations <~> caused by a variation 

in resul t•lnt pressure gradient flow <isobaric orientation) 

accounted for 13% of the total variation. This method could be 

used to identify blocking pressure patterns. Using the chosen 8 
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hour sample, the standard dev~at~ons accounted for 89% of the 

total var1ance of 305.3. Assu~ing tn~s is the worst case variance 

observed for 8 ho•lrS r.iur1ng •J. light wind episode, th,~n §'8 C•J.n be 

"forced s •:>.t 10 degrees for e•:>.ch hour. Letting 15""~ 305.3 •:>.nd since 

~= 100, Sj-becol\\es 14.3 o.egrees. Using the height •J.r.ijustl\lent wind 

profile forl\lUl•J., S§decre•:>.ses 4% due to •J.n 1ncre•:>.sed <SSfor •:>.11 8 

hours. Ag•:>.in, lettin<.:J l§6= 10 degrees for 8 hours yields •:>. ~of' 

19.2 degrees. Consio.ering that the wind velocity ~ust be slightly 

less to approach 1 ~ps (2.24 ~ph), a corresponding increase in 

actual standard deviations would cause a larger total variance for 

8 hours, hence ~;o.t 10 degrees would •lllow •J.n even l•:>.rger 6g. A 

most interesting 

using 1 

fact is th•J.t 41j•J.ppe•lrs to .be twice •J.S l•lrge when 

hour average directions rather than vector 

directions. S1nce vector directions are weighted by vel6city, it 

r~flects directions with higher wind velocities. However, 

atmospheric dispersion in this case with near ground sources is 

inversely proportional to wind speed. An inverse weighted vector 

may be more correct than even an unweighted velocity (average 

direction). Choosing o. vo.lue of 15 degrees for q would be most 

conservo.tive. Using this value, no calculated 8 hour CO of 9.0 

ppm or above was predicted by the end of 1987. Using strip charts 

at the Broo.d and Vine Street monitor, 9 ppm would be interpreted 

if the worst co.se wind direction was within 252 degrees to 270 

degrees for the 8 consecutive hours. It then o.ppears likely that 

the NAAQS standards would be met by the end of 1987 and most 

likely during the first few months of 1987 if the following 

conditions o.re met. 

1. The EPA estimo.te of worst case meteorological 
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conditions are representative. 

2. The weatner systems would not become more ~ 

persistent in the particular direction o~ mean 

260 - 270 degrees during 1987 than examined. 

3. Traffic volume and average speed near Broad 

& Vine are the same in 1987 as projected. 

4. Projected MOBILE2 emission ~actors ~or 1987 are 

•lC cur •lt,e. 

5. Inspection maintenance will be operative 

in 1983. 

Data received at Broad & Vine for January through early 

November 1982 indicates at least 6 periods of 8 hour values above 

9ppm. The highest one-hour CO model prediction for the monitor 

location for 1983 is 18.5 ppm. Two 19 ppm values were recorded 

during 18 November 1982. 
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